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OPERAI IONAL FEASIBILITY TEST (OFT) OF

XM9, SIMULATOR PROJECTILE, AIRBURST, LIQUID (SPAL)

INTRODUCTION

I'Irlnose

The Objvltive of this test was to develop information to estimate the opelational
eflectiveness of the XM9 Simulator Projectile, Airburst, Liquid (SPAL.) as a chemical defense
training system in conjunction with the proposed US training doctrine.

Background

T!,e requirement for effective simulant chemical agents and simulant agent disseminaloi
systems to aid in chemical defenisive training was first identified in World War I. In 1972, lhe
authority to use live agents in training was rescinded creating a training void and an urgent
requirement for a realistic simulant-filled dissemination system to train individuals and units to
survive on the chemical battlefield. A LIS Army Training and Doctrine Command/US Army
Materiel Development and Readiness Command (TRADOC/DARCOM) Joint Working Group
(JWG) was formed in 1973 with tthe responsibility of directing the required development
program. In September 1975, a Proposed Statement of Work Ior a Training System for Chemical
Defense was issued by the JWG in response to this requirement. 1

Currently a de,,e1opmental program is under way at Chemical Systems Laboratory (CSL),
US Army Armament Research and Development Command (ARRADCOM), Aberdeen Proving
Ground, MD, to meet the requirements identified in the statement of work. Type classification of
the total system is expected by 1983. In the interim, however, a suitable chemical defense
training system is needed by the US Army. The JWG proposed the US adopt a modification of
tic United Kingdom (UK) Simulator, Projectile, Airburst, Liquid, LiAl (SPAL) Training System
which could be quickly evaluated and type classified. This proposal was approved by TRADOC
which issued a Training Device Letter Requirement (TDLR) for the modified UK training system
in March 1977 as Phase I of the Training System for Chemical Defense. 2

Description of Materiel

SPAL is a United Kingdom chemical defense trainioig system proposed ior adoption by the
US for training of US forces. It consists of a 1 liter polyethylene bottle containing a liquid agent
simulant and a propellant/barstor charge, and a 30 centimeter lung cardboard launch tube with a
sheet metal base and groind implanting stake (Figure 1). The propellant charge is fired

1 Letter, ATSI -CTD-MS-C, USAOC&S, 26 Seotember 1975, subject: Proposed Statement of Work

for a Training System for Cheemical Defense.
2Letter, ATTSC-TD-RDS, USATRADOC, 31 March 1977, subject: T-raining Device Letter Require-

ment (TDLR) for the Training System for Chemical Defense Phase I.

... .... .. _
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electrically, projectdng the bottle vertically from the ground implainted launch tube to a height if
about 12 meters. Upon airbursl at this height, thet simulant agent is disseminaled as droplets
whMci fall to the ground, downwind fionm tile point of burst over an area approximatcly 10
meters wide by '0 to 100 meters long (Figure 2).

SPAL components are assembled by tile •ser and, normally, SPAL is used in multiples ill a
network to obtain satisfactory area coverage for squad siLo training exercises, I)ypically a line of
live SPAL, spaced at 10-rneter intervals, will be used for small-unit training.

For US use, SPAL is to be filled with Chemical Agenr, Simulant Training 1 (CAST 1), a
mixture of Polyethylene Glycol 200 (PEG-200), 90 parts by weight, and water, 10 parts by
weight, as the persistent agent simulant, rather than Chemical Agent Training Mixture 2 (CA!M
2) which is used by the UK. Two of the ingredients in CATM 2 are not acceptable to the US from
a rmedical point of view. The Office of the Surgeon General approved CAST 1 for tile Army-wide
use ill October 1976.

Scope

The XM9 SPAL OFT was conducted during the week of 12 September 1977 at the Range
Area of Aberdeen Proving Ground (APG), MD. The test consisted of training and limited tactical
exercises. Information to eslimate the system mission performance, training, and doctrine for use
was collected. Limited information to estimate system reliability, availability, and maintainability
(RAM) was also collected.

Basis for Comparison

Since tile XM9 SPAL is a unique system for which no standardized counterpart currently
exists, the sole basis ior asscssm'ent were the operational issues identified for tile test in thie
lnde1pendent E~aluation Plan (IEP) for Phase I of the Training Systero fo! Chemical De•cnsc. 3

The sources for all IEP issues are the Statement of Work and TDLR for Phase I. The operational
issues extracted frorm the IEP that were addressed in the OFT are identified in Appendix A.

METleOD AND PROCEDURES

"Test Squad

The soldiers who comprised the test squad were from the 82d Airborne Division, Ft. Bragg,
NC. All had the duty MOS 11 B; three had combat experience.

Uniform/Equipment Configuration

The test squad wore the temperate zone duty uniform, Suit, Chemical Protective
(Overgarment), CB protective gloves and the M1 helmet. They carried, and used, the M17A1

3 Independent Evaluation Plan (IEP) for Phase I of the Training System for Chemical Defense, Jan
77 (IncI 2) to Ltr, ATSL-CD-OR, LJSAOC&S, 25 Jun 77, sUbjcCt: Request for Waiver of Opera-
tional Test II (OT II) of tile Phase I of the Training System for Chemical Defense.
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protective mrask With hlood, M.58 IDeL0.A1,ntiiriiatiOnl 1rainhipg Aid], M'13 IDeroiitainiiiitioii and
Reiirpregiiatirig Kit, arid the M256 C111eIrriat Agent D~efector Kit. 1 licy also wore bminds of XM9
D etect1or Paper Oil thosc pants (if file body spe(c ified by tile cOICii v i crtlyiii ý,esd Use doc)trineC ('1i11
at trcpWriSt, arid jList above thre hoot). 1 liesc detector bands wereic epl'ced afteir acmh Sl'AL
att1ack. lIIIe test soldjerý' carried a1 light assault toad (M 16 iii Ic, Ltwirbat tuck, Wcbbing,
.1i11MUliriioll, eta,).I1 lie radio telephnirre operaoto (RI10) wais equippi~ed withi i fick' radio. Ol Ilest
1Dry 1, (lie test sqjuad wojre irlIdusti al-type safety goggles as air ,rditjonral hafety Inrec-aUtiori.
I I wever , at the enld of tile day it was decidc-d tiregoggles were urinecessary arid were int ic riing
with tieciprtor fianlceol tie trns uIli oge eerot wor iio suc.(ced rig test days.

1 aminig

Since tire test stiuad wals conriposed of MOS-qrrri it id soldicers, it was tSSLlrIred t11at Hicy
po~ssessed a muininmal knowledge Id iia~io cireriLcal defensive itoIlk needd to sur[vive a1 0Chemical
attack arnd tire subseqU1erit conrt,1rriir'atiniii lra,11rd. 1 raliningp li0i tire Of- I Was t11irereri limited to .a
two1-hou)r !Cvie'w Of iirdividu~rl CB defen)sive. techu1iqies. 1 Iris CinIc~lue a reviewV of tire USe Of skill
arid equipmlent dleeciitarriiriat on k~it!s, proper mlasking procedures, andi thre capabilities arid use, of
detei lion equiipment arid riiretiods. 1 raining was conducted by arl itt icer and NCO (both CmIC)
who Liý?cd tire chenmical defense miateriel is training aids. A short tesit was given prior to) thre
twairling to groussly estirinate, tire test Lorirý 's lvel Dt )f pofrerenrey. 1Tie test qluestions arid results arc
s~ir ririariied iiý Append ix B,.

lest Site SlctionL0 arid i'ieparaition

1. hle OF]1 Protocol, Aprpendiix C, -onltriris tue pmiuriniig girideliires for tile tes Whinch WaIs
ti he c0r1(id.1ct2d ar1 tire [dgewood Area of APG.

2. In March 1 977, two ofies.tardto tire US Airmly Orutimricoamidt Cieniicail Center i!,d
Sc'ho~ol (OCCS) (one CriIC, oilie Ari mori selected M, N, aiid G Field areas )I Ldgewoiid Ar*- for
tire conrduct of tire 01] 1 ,Ireise ofIfi:ers formu11ated tactiCAl sCeerranos arid Slect edSites 'Or siX
"TIrd actions. ILici action rnvilved ritoveriNleri of tire sqir~nd ru011 air Assemlbly Arear (AA) ti an
objective. Movement routecs were io be dictateCd by (A) ten ainl feirri S, suchI a% sW."1'ily g1irrird,
etC., (h) ractical irises, such as contaminated arid mined area, arid (Le) specCil iC ilSrrstruiiollr gis'eri to
t;re squad ini Operations Orders (00) preceding tire actionls, I.aeir roulte, Witir possible SPA L
prositioris, was skeicired on air area Iiap.

3. Wiheni epreseirratives ot OCCS, I tIIl, arid CSL visited tire test sites ini IMay 1977, they'
founid thre vegetation so dense that onle of tile original six rourtes wvrs rio longer snjiitblt''o Wi e
errpirecrirei of SPAL. I iuWevVr, Ilins rI-rte could ire uised Witli ii lirtery sirirrilators arid/or otliel
lairrassirerit by aggressor orLCeS ro Lcr1Cit tire thlreat of cetreirrieg lta:

4. [in~l prepirairior of tine five sites was nude ini Auguist 1977. At thait time air exercise
Control Point (ch') was selected (orI eachi rioute which would provide all overview, of tire entire
urn IC. Primary arid atlternat e SPAL firing posit irs for eacti ron te were Skeir. lied ourt stir ''eyed

arid plint td on atrea niatis to aid itn monitoring from tire C11 dmirirg tire exercise. Poshirios for gas
arid mine maurkers, which were Used to claIrnnCl ti1C Squad to arid tririrrgi SPAI -nirgeted areas,
were also selec ted arid p'lotted (applroxiniateCly withOut1 surveys) on tire contr-ol miaps.

5. [)ulring tire 01-1, nirty four1 of tire live pretiAred rou~tes Were uISed be~LJ0i1nim
limiitationis ofý tire avdil.1bility of tire test squad. lire scenario and route used iil trial waslcc
iinpitiimnipii on tire rest daty just before tire trial was nerformned.
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6. Onl trial% 1, 2, 3 ind 5, therc were one or two lines of live S1PAL with] 10-mleter inter-vals
betI we en each S PA L; onl trial '1 the ire WO Crc o S PALI in es. Atf tI ute ifICIinalA IocLdI ins wcr selWerSCtICCId
by the [xei cise Direc to (-D), tire SPA L were inmmd i~utely wired] and enpipIrccd biefore eclclh trial.
l ime to accotmnlisli this ranged fromt 30 to 60 minutes. Somec fin al chi ages to S'A L liti i
adju St rne its were mrade during cmpfldCmCnI~l l Ct toll co' w i~th evairing winrd d irectill s. 11hcSO
changes were surfveycd f rum tire CP an rid mIttd on control 11;iIi p5 rior to 1ire reSjeC live trials,

7. 1lire SPA E launch arnd opel ator posi tions welre concealea siinhg arvailable vegetati on. SPA L
ims, ion mai king stakes, including throse at thle alternate locatiorrs, were rennoved betf(re ea-h miAi
begain. No) ,pecial lilelxratiorrs were tcotiiitd at any of tthe L~IMrIL1 j1 ointi~lS, all ILIHiCilI tuibes %YoI e
cinpianted with thle base stakes provided. All latnirel tribes olnd borttflc: Were numberedII toj diid ill

recovery ident ificat ion. Appendix j lists [lhe Imientory Control Nnoirber s ( ICN) of tile SPA E
hardware used iii the O)F-I. When mine or gas markers Were Used, they wer e emplaced at thle S~ame
time as tire SPAL and at least 20 meters fromt SPAL locatirois.

Exercise Control

I, iwo independent radio nets were Used to control tire exercise:

a. Con trot Net: E-xercise Di rector (EiD) at the Control Po int (CP) , Umpire (I Mi)
aiccomrpany i rig tIre test sy ad in a control vehiicle Icaggressor forces leader , anrd SPAt. opc rat(is.

b. Tactical Nei: lac t cr1 Con trotter (TC accomipany ing thre tcst squad in a control
vehilclarid Squad Leader (S514 tlirouglr Squad Rai 1KepriieOerror(i).

2. Conduct )I eaclr trial, except trial' 4 when no SPA[- were used, was coilt roled by the Fl D
at tile C11. 1Ilie l-1) used a tlreodolite arnd a control map11 to CjOt iuorSis monitor tihe llo5It'il' of
thep- qtfad. W.Aind direction was. contitlioously i-nor~iioeu arnd illdated jvOn'idicaiiy oin Ulu' SVI'A

iocat i-ni naio. Thre ED ordered SPAIL, artillery simuirlator, arid aggressor- forces attacks if'ter[ tire
LiM confirmed t hatI no squnad nierrbers were within danger /ones, i.e., wi thrin 25 meters. of SPA L
huonrch positions. SPAL attacks were delivered when tlre sqluad reaiched a CP bearing whtichi
intcrsected tire downwind vector plotted froni the center of tire SPAL launrch positioils.

3. lire tactical mission tire Silriad was to performi was contained in written Operations Orders
(00) w\Ilricli were giveli hIlerniat tire Start of each trirI . The 00 (Ap jueridi\xD) ,wh dr weiýre rixirtedI
try OCCS, included rrit area map11 Shrowring tile starting point, objective, terrai n fecrtu res, knownl
hratardlou-s areas (ni ine or- gas), bunt not thre SPALE ponsitions.

4. Ech mrenmber of thle test squad was assigned an idenilIifica tim)r number prior to the, 5start of
tire trials.

5. Once tlire trial had started, tire exercise Co~ild be sloppedc for tmlo reasons:

a. [or safety or comnmu nica~tions reasons, (Tact ic~n al 'it

b. for evJ1-ationatll and darta record inrg reasons (Administfaive fHatl)t

Pr for rrarie Assessmnert

1. Alter each SPAtL attlack the tr ial was ;rdminkistrativety naltecf to fpernmit MalLIJtnoi~l Ul the
at tack by controller personnel as follows:



a. Controller personnel observed and recorded unit masking time.

b. Positions of the squad members were marked with stakes. The attack plot, showing
rnember positions following each trial and the XM9 papers which were marked, is given in
Appendix G.

c. Controller personnel checked and recorded whether or not XM9 Detector papers
were marked. If the detector paper was marked, it was removed and replaced (after personal
decontamination) with new detector paper.

d. The plots were analyzed to determine SPAL area coverage and to aid in quantifying
the number of casualties that would have occurred in an actual attack.

2. Evaluations of chemical defense procedures, military eflectivencss and doctrinal
conclusions are based on the following:

a. Umpires' observations (Appendix H).

b. Tactical Controllers' Notes and observations, Exercise Directors' notes, and data
from other military observers. These notes and data were used to prepare the synopses (Appendix
E) for each trial. The TC's were qualified CmIC officers attached to OCCS.

c. CSL (Biomedical Laboratory's [BMLI) expert on skin decontamination observed the
i personal decontamination procedures throughout tile OFT. His observations are given in

Appendix I.

3. Motion pictures were taken intermittantly throughout the trials, from the CP and from
1he control vehicles. The SPAL hardware was recovered after each trial. The motion pictures and

H recovered hardware were used to prepare the OFT RAM (Appendix J).

FINDINGS

1. The SPAL system adequately simulates an on, or near, target artillery airburst persistent
A [chemical agent attack, but not a covert "toxic rain" attack.

a. SPmL bottles produced visible and audible signatures upon airburst. I1o what extent
the SPAL signature is similar to actual chemical airburst rounds is uncertain. The SPAL signature
is ditferent from the M74 Artillery Airburst Simulator which bursts higher, produces a louder
report, and more smoke,

b. Upon airburst, each SPAL bottle produces droplets of simulant which produce a
S~downwind pattern of ground contamination at least 10 meters wide by 50 meters long, :

delectable by M8 and XM9 Detector Paper. In this regard, the simulant agent CAST 1, behaves as
Would an unthickened persistent agent. Hlowever, the droplet particle size distribution produced
by SPAL is somewhat larger tnar that which would be produced by an airburst chemical shell;

,900 to 1,000 micron mass median diameter for SPAL versus 200 to 500 micron mass median
diameter fo i a chemical shell.

9



c. Since CAST I activates detector papers, it allows individuals to recognize that they
have been subjected to a chemical attack. For the same reason, it allows umpires and other
controller personnel to access the effectiveness of an attack in terms of the number of droplet
marks which appear on detector papers worn by individuals.

2. Proper use of the SPAL system enables a trainer to conduct integrated chemical defense
training realistically.

a. In a tactical scenario the trainee will sense that the surroundings have become
contaminated when SPAL is used, To an extent, it is not necessary to interrupt th&e tactical
scenario to assess the effectiveness of training. The method and sequence of actions the trainee
takes in response to the attack-and, where appropriate, the length of time to take these
actions--can be observed and used as a qualitative measure of training proficiency.

b. Other than producing reactions with the detector paper, CAST 1, the present
simulant agent does not produce effects which allow for quantitative assessment of proficiency in
the use of protection equipment such as the mask and hood, decontamination equipment such as
the M58 Training Aid and M13 Kit (without BI dye) and the M256 Detector Kit. There also is no
physiological penalty for improper use of the protection and decontamination equipment, and
there is no reaction with the detector kit components.

3. The SPAL system is safe and reliable to use; however, careful planning and control is
necessary for safe and effective use.

a. In the US assessment of SPAL, to date, there have been no injuries to personnel. The
principal safety issues; i.e., SPAL fragments and EMR initiation, have been addressed and
necessary safeguards are incorporated in the US Operator's Manual for SPAL. CAST I has beer,
approved by OTSG for training use and TECOM issued a favorable Safety Release for SPAL.

b. The SPAL system meets the reliability requirements given in the TDLR. Further, the
US assessment has prompted the UK to make a minor design change to the SPAL hardware
vehicle should further enhance reliability; viz., split the foam obdurator in half to reduce the
likelihood that the obdurator and firing leads will restrain bottle flight. CSL has conducted tests
which confirm that this change is beneficial. Further problems with SPAL parts fit which teoid to
impede assembly have been brought to the attention of the SPAL hardware manufacturer. The
manufacturer has prepared a detailed quality control plan which will be used in the manufacture
of US parts and which should eliminate the parts fit problem.

c. For unit training, SPAL should be used in multiples to obtain satisfactory breadth of
arca coverage. Siinultaneous use of five SPAL is satisfactory for a squad size unit operating in a
tactical scenario. A direct SPAL attack is most effective; i.e., most unit members reached with
contamination, when the wind direction is steady and the unit receiving the attack is directly

, downwind from the launch line.

d. For a realistic precontamination encounter, it is not necessary to resort to the
expense of using SPAL. CAST 1 can be disseminated to contaminate ground, cover, and
equipment by numerous spray devices.

10



CONCLUSIONS

The Operational Feasibility Test has demonstrated that:

1. The XM9 SPAL meets the requirements for Phase I oF the Training System for
Chemical Defense as identified in the Training Device Letter Requirement (TDLR).

2. The XM9 SPAL is operationally effective; although not an optimum system, it
fulfills the need for an interim system for chemical defense training by the US Army.

II
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OFT ISSUES
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APPENDIX B

SUMMARY OF PRE-OFT NBC PROFICIENCY TEST RESULTS
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Problem: On the chemical battlefield, the individual soldier must
mask quickly or he may di.e from inhaling lethal chemical
agents. On the conmmand "Gas", I want you to mask as
quickly as you can. However, you must use all proper
steps in masking. Do you have any questions?
"Gas!"

Subject No. Maskig Time Clear Properlj Comment

1 Incomplete No

2 15 sec Yes

3 15 sec Yes

4 13 sec Yes

5 13 sec No

6 17 sec No Mask not prepared

7 14 sec No Never used hand before

8 18 sec Yes

9 10 sec Yes

10 18 sec No Clearing steps out of order

Total Pass: 5S

1 Marginal

1
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Problem: As you were moving through some underbrush on a cobat patrol,
you noticed a sticky substance on your hand. You believe that
this substance is a chemical agent. Using any equipment you
are carrying plus the articles you see before you, take any
appropriate measures you feel are necessary.

Did they Use M58

Subject No. mask? properly? Use M13? Use Atropine?

1 Yes (no clear) Yes No No

2 No Yes No No

3 No No Yes No

4 Yes Partial- No No
(used sticks
last. Did
not know
directions)

5 No Yes-(read No No
directions)

6 No No No No

7 No Yes No No

8 No No Yes No

9 No Yes No No

10 No No Yes No

18
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Protocol for Military Potential Test (Operational Phase) of
the Modified UK Simulator, Projectile, Airburst, Liquid

(SPAL) Training System

1. Principal Investigator: Samuel E. Jackson, Jr.

2. Project Tit~e: Military Potential Test (Operational Phase) of the
Modifie UKJSimi uator, Projectile, Airburst, Liquid (SPAL) Training System.

3. Objective: To validate the utility of SPAL as a training system when
employe in conjunction with proposed US training doctrine. 1

4. Background:

a. This project is concerned with the training of invididuals and
units to correctly use chemical defensive materiel in order to survive and
accomplish their mission on a chemical battlefield. The requirement for
effective simulant chemical agents and simulant agent disseminator systems
to aid in chemical defensive training was first identified in WW T. UtXl
1972 the most effective chemical training was conducted using a diluted
form of the live agent distilled mustard (ID). In 1972., the authority to
use this agent was rescinded creating a training void and an urgent require-
ment for realistic simulant agents. Moreover, with the diminishing man-
power available in the Army, the requirement for an efficient simulant
agent dissemination system became imperative, the UK SPA, modified for
US use by filling the training device with a simulant consisting of 10 wt %
solution of water in polyethylene glycol.-200 (PEG-200), has been proposed
as an anter-im itcm to , provide a quiuck,-fix to meet this current training
void recognized by USA Training and Doctrine Connand (TRADXC).

b. There are currently no standard agent-disseminator combination
which are designetd to simulate an airburst (toxic rain) attack. To date,
no operational-type tests of the UK SPAL, modified by filling with PEG-200,
have been conducted. At the Meeting of the Joint Working Group on Chemical
Agent Training Systems (CATES) held on 16 June 1976, it was decided that
operational-type testing of the UK SPAL would actually be a Military Potential
Test (Operational Phase) and that this test would be conducted by the Edgewood
Detaclinent of the US Army HIuan Engineering Laboratory (USAJIEL) .

AR 310-25, defines utility as "rhe military/operational value of an item/system
when measured from within a pertinent Army Concept Program and against the
threat analysis and future concept, doctrine, environment, organization, skills,
availability, reliability, maintainability, obsolescence and other materiel
objectives/requirements."

2Letter, SAREA-PL, EWA, 18 June 1976, subject: Meeting of Joint Working Group
on Chemical Agent Training Equipment System (CATES) with 1 Incl.
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5. Plan:

A. Sp The Military Potential Test (NFi') of the SPAL, is designed
to determine that the SPAL training system iiet the following criteria:

(1) The munition:

a. Is safe to use in conjunction with troops.

b. Requires only one individual to function the simulator,

c. Distributes simulant agent droplets of sufficient size and density
to he detected by MS Detector Paper and VM9 Detector paper over an area
sufficient to support squad level chemical defense training.

d. Can be transported by one person.

(2) The agent:

a. Will react with the M8 Paper and XM9 Detector Paper.

b, Will not flash when used in/with exploding munitions.

(3) The training system, by realistically simulating a direct chemical
agent attack by airburst weapons, is an effective agent-dissemination system
with which to train troops to perform automatic masking and individual
decent aminat ion procedures.

These criteria were established by the Training Device Letter Requirement
('1,t) for the Modified UK Simulator, Projectile, Airburst, Liquid (SPAL)
Iraining System (TRADOC ACN 21803) (Appendix A). The MPT will be a controlled
field exercise based on a training scenario provided by U1S Army Ordnance and
Chemical Center and School (also found in Appendix A) and lJSAIECOM. 3 The
test unit will be an infantry squad (non-motorized) composed of direct combat
or combat support troops. The test training units and exercise are described
in paragraphs SC and SF. The MIT will be conducted at Edgewood Area of Aberdeen
Proving Ground, MD. All activities described in this protccol are within the
hounds of nornmal duty/training for Infantry MOS qualified soldiers.

The data, both quantitative and qualitative, will be collected by trained
observers and unpires. These uata will be used to determine whether the UK
SPMA satisfies the requirweents stated in the 11TR.

'USA Test and Evaluation Command. Test Operations Procedure (TOP) 8-3-110,
Appendix B, Controlled Field Exercise-Tactical Use of Field Protective
nasks. 16 November 1972,
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B. Description of Test Item. Chapters 1 and 2 of the User Handbook
for the Dr-SPIAMjvIWthedescription and methods of operation of the
unmodified SPAL. 4  These chapters are shown as Appendix B. The SPAL is
modified for US use, as explained in paragraph 4 above, by filling the
training device with a simulant consisting of 10 wt % solution of water
in polyethylene glycol-200 (PEG-200) instead of Chemical Agent Training
Mixture-2 (CATN-2), the UK training simulant. Appendix C" contains a
description of PIFG-200 with supporting biomedical technical data.

C. Subjct.

(1) Test Squad. The test sqiuad to receive the training will be
drawm from a diUec6combat support or direct combat uniit to be designated
by FORSCUM.

(2) Aggressor Forces. The aggressor harrassmnent will be provideýd
by military personnel from lleqdquarters 6 Headquarters Company, Chenical
Systems Laboratory, ARRAJCCOI, Aberdeen Proving Ground, NMD.

All military personnel will be males between the ages of 18 and
25 years of age and will be carefully screened. They will be required to
have at least a Profile Serial with a "1" as the lowest nterical designator
in each of the six RJLHES factors (Code A) .5 This profile must have been
verified by a physical examination within the past twelve mronths. Total
nuhber of personnel in the test squad for this MPT will not exceed twenty.

1). Uniform/Equipment Configuration. The test squad will wear the
temperate zone uTniorm, the CB overgarment, CB protective gloves, Standard Abody torso arm.or, and the MI Helmet. They will carry the MI7Ai protective
mawsk with hood, M58 Decontamination Training Aid, and the M13 Decontaminating
and Reimpregnating Kit. They will also wear bands of XM9 Detector Paper on
those parts of the body specified by the currently proposed use doctrine
(Ann at biceps, wrist, and just above the boot). These detector bands will
he replaced after each SPAL attack. The )M09 Detector Paper will be handled
in strict accordance with a medically approved SOP1 for the use of the )V9
Detector Paper for this test (Appendix D). The assault load is described
in Appendix E. Aggressor uniforms will be determined by Headquarters &
Headquarters Company, Chemical Systens Laboratory, however, they will carry
mad wear the M17A1 mask.

B. Training. The test squad will be ?'S qualified, who have attained
individuaITchemical defense standards of proficiency. That is, they will have
the knowledge and ability to take the proper defensive actionr to survive a
chemical attack and the subsequent contamination hazard.

4(uality Assurance Directorate (Weapons) Woolwich, Provisional Handbook for
the Simulator, Projectile, Airburst, Liquid, LlAl, (SPAL), 1975.

5AR 40-501, Standards of Medical Fitness, Feb 72, paragraph 9-5, C28.
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'Ira jil I in for th Iis cxecI'C IV i II ti erelorc lhe I i III i ted t() a 1 hour rev ie
of- ji ILI iV idIUalI Cli defenIsive1 tCC IllI iques (nurrm~j t it imi sk i rig arid (ecoilt am i I vIt i oI I
IrIOCedureFCS) . Tra in jgillpW he to'Iduc 1.ed iny a noiltac t i cal Ui]V i ronlilielit by) a
(Irial i fled officer or noriconmissionled cli icer wi ill ;rppropr jat C t ra ill tryp a 1(1:.

At the t raining session time teCSt squald wil IrI e creuI Iv hrl 1( CIedL conIcern
ing thle nature of the MVI . TheI' task,;, inethods of measýIrCrement , anlti h11a rdslr
an1d di sconiiort s to he expectedoi will be exii al i et ill dct a ii

1'. lest Pr1ocedur-es;

1 I) TVact ica Il COnicejt .A sket ci of I liet, Ino I ic caI concept (T(:) is
piresentl ed in 11 TTti ' t test unii it W ill (a ) foot lin relt over improvW0\ed
an1d 1unIm11proved road", and crs ctnr';(it) aIttack, toilsol idal C anld defenld
'1r1 oh1 j ect ive areal; (c ) tulklcryý,o SPA],i attacks at those :tirirox jmirt c I oclit lon';
inidicated inl tile fipigre; (d) after each `SPA. alt1tack take jnirdvidtua CB
p rot ec tivye act ion'; (:ii t vitat i c ma1:sk i g anid personal klecon Iami iln I inn). 'fit
soldliers will lire instructed to begin masking procedorcs ais soon ;is they
nlot ice a1 spec ifi ed chianget in thre RYi9 dectect or hands thecy arc, wea iiy f i
band s w ill becomei -,; i ppl ed wVi th red sp-ot s) flr de. L(tec-t0l' kinds will IheIk
located onl those easily obs~ervable llart s of' the brody dlescr ibed iii pittragrajiIh

SD)fabove. After each SPId aittack , ill tict i cal lilovcruleir tearses so that
SitAi /sub~ject s per fori-iance for tha~t pa~rt icul ar segirllol t of, tire Wt Call he
ass;essed. After thle assessmlent has beell mnalc , thle aQct ionl Will restalme lult ii
thle next SPA!, attack ,ccturs and tile a ssessunent. procedure, i s repealed . 'Il) is
scliedlil e will he foillowed nIIit fI iith 'C, is coIRpleted. '111 eXeIiC Iel ill
cons ist of -SIX iterait ionsý of tire Tk] coiindcted over- thre-e test (laIs (one
eaIclir morn ilire trre efich atfternoon0). A\govCsor !ýrvarrssitet w'!ill OtCur ad 1li
1 1-lircinito t thle exertise.

(2) Control . (onlt rolI w i Ib Ie exert] sed by :Iin m~irrpre who will be 'I
(Im Ia I if ie(d offi ciii oI ii11oil ifltiss5i oned offi hr io i " I ICisolii;I I IN visroprls ib hI
for ton t rollI i n't e1xert ise Movement.

(3)Per for-.m:icne Assessýllent.

a. Lach sold ieCr ilIl t lie t est uniit w ilI el wer oi) IIi s lhe 111101 a hand IL
of, XN19 Detector Pajiper . lest ohs;orvers will hre equpipedl with grid sheet s oil
whriclh they will inrd icate those suhj 'ct s by po-lit ion and dist alice from t lie
SPAI, who have been exposedl to tile silmulited t ox it ra in as determinedt by the
'019 IDetec tar Paper onl tire soldiers' helmets.

1). Each sal di er in thle test tin it , a ft ei each I Al. at tack mulst

1 . lie ahble to rccogniizc thle visual chemic i cl alIar fl(canlge Ill
)G,19 detector band) .

2 . Pioperly' put onl, seat, clenar, anid check, his Irotecc i ye lia sk
lwithin 9 seconds fol lowing tile attack.
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1. ATTACK0

A. En Route

B. Assault

2. DEFENSE__
1.A

SPLAttack

ASSEMBLY

Figure 1C. Route of march. AE
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3. Perform simple decontamination of his person, clothing,
personal equipmeFt arid individual weapon after masking using the MS8 Skin
Decontaminating Training Aid and the M17 Individual Decontamination and
Reimpregnating Kit.

c. Analytical Plan.

1. The plots on the grid sheets will be analyzed to determine
the squad area covered by each SPAL attack. These plots will aid in
quantifying the number of chemical casualties that would have incurred in an
actual chemical attack.

2. The umpire test evaluation personnel will time the unit's
ability to accomplish masking procedures collectively. Timing will begin when
the alarm is given and will cease 9 seconds later, Those test subjects not
properly masked within that time will be considered casualties and from this
a unit casualty percentage will be determined.

3. The umpire and test observers will check with M8 paper

to assure that decontamination procedures have been followed.

d. Rationale:

Two of the primary goals that are desire' of chemical defense J
training are individual/unit proficiency in decontamination procedures and
proper maskings. Current chemical defense training does not allow for
adequate evaluation of proficiency of these tasks in a realistic training
sitlation. A quantitative method of assessment of chemical casualties will
provide a more realistic training situation.

G. Risks.

(1) Exercise. The risks associated with this exercise are no more
than the everyday risks encountered by Infantry soldiers perfo.rming mOS-related
training and duties. These risks, being no greater than usual, include
fatigue, noise, muscle strain, cuts, abrasions, and skin irritations.

(2) Simulant. PEG-200 is approved by the Surgeon General for world
wide use.

(3) SPAL. The SPAI, is considered safe to use when satisfactory
safeguards are taken. Those safeguards are detailed in paragraph 511.

(4) XM9 Detector Paper. The B-1 dye in the )N9 Detector Paper is
MUTAGENIC as TetT-Em-i-nedby the iomedical Laboratory. At a special IPR
Fe-T-on---75 May 1977, it was decided that the paper could be used in tests if
medically approved precautions were observed. Such precautions are outlined
in Appendix E of this protocol.
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H. Safety Precautions.

(1) SPAL

a. A safety distance of not less than 15 meters from the SPAL
positions will be observed. This safety zone will be delineated along the
route of march by white engineer's tape.

b. All personnel engaged in the exercise will wear steel helmets.

c. SPALs will not be sited on broken/sloping ground due to
possible adverse effect on burst height and danger area.

d. Particular care will be taken to insure that the SPALs are
fixed firmly ("planted") in the upright position.

e. Once "planted", every effort will be made to insure that
the SPALs cannot be tilted inadvertently from their upright positions or
overturned.

f. Wearing the EAR type earplugs will be mandatory during the
exercise.

g. In addition to the control functions cited in paragraph SF(2),
the ifmfpire has the authority to administratively halt the ploy of the exercisc
to insure troop safety.

h. The umpire will have direct communication with the Test Officer
who in turn will have access to both on-theLscene and remote medical personnel.

The SPAL safety precautions were established by the UK Ordnance Board 6

for the umodified SPAL to provide satisfactory safeguards against hazards
used by "blinds" (when the simulator fires and projects a bottle, which fails
to burst in the air) or projection at low angles of elevation. Data from
tests conducted by Directorate of Development and Engineering at the Edgewood
Area, APG, MD, in July 1976, indicate that the SPAL, modified by filling with
PEG-200, does not significantly differ in performance, i.e., impact distance
from launch, from the unmodified UK SPAL. These data are attached to Appendix
B.

(2) )v9 Detector Paper. Yli9 safety precautions are listed in
Appendix D.

I. Medical Support.

(1) A test physician will be assigned by the Director, Biomedical

Laboratory, Edgewood Area, APG,MD.

Ordnance Board Proceeding No. 41364, "Actuating Charge for Simulator,
Projectile, Air-Burst (Liquid Chemical Agent), XIIE1, 14 Aug 73(UK RESTRICTED).
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i

(2) If the Edgewood Area Medical Review Board deems field medical
support necessary, US Army Kirk Army Hospital has agreed to provide, upon
request, such support. The extent of the field medical support will be
determined by the Commander, US Army Kirk Army) Hospital.

6. References.

a. Army Regulation 310-25. Dictionary of 11S Arm" Terms.

b. Letter, SARFA-PL, EIVA, 18 June 1976, subject: M.eeting of Joint Working
Group on Chemical Agent Training Equipment System (CATES) with I Incl.

c. USA Test and Evaluation Command Test Operation Procedure (TOP) 8-3-1101,
Apiendix B, Controlled Field Exercise-Tactical Use of Field Protective .Mask.
10 November 1972.

d. Army Regulation 40-501, C28. Standards of 'lelical Fitness. Fob. 1972.

e. O)rdnance Board Proceeding No. 41364, Actuating Char,cLfor Siumllator,
Projectile, Air-Burst (Liquid Chemical Agent) X1.1. 11 August 1973.

f. (Qality Assurance Directorate (Weapons) Woolwich, Provisional User
H1andbook for the Simulator, Projectile, Airburst, lAioiid, IAA1_(5PM.). 1975.

,. Letter, SARFA-1E-.-tvP, EWA, 14 October 1907, sithiectt Transi'ittal of
Juily 19,76 Test Data - SPAL with 2 Inclosures.

.Facilities to be Used: The Military Potentia] Test ('pIorational Phase)
will he conducted at "6(" and "N" fields of (utn Powder lest Area ,\'G, '.!) 210'i.

i. Time Required to Complete: The testings, as d(escri,,lw in 5ara ) of
this proposed protocol, will require one week to comnplche.

¶1. Personnul to (:ondutct Project: (A short bioiraphical ýkctch For the
Pr iqcipal lnvesti,,gator wi] I be found under TA,.)

Princinal investigator - Samuel I:. Jackson, Jr.
Senior Test Technician - Ronald P. Herkev
Test 'ledical OFficer - To be assigned by Bo;I ab LiIdoratoriv

iDivision, Chemical k:ybt'-. . ahoratoryv.
Kxcrcise Umpire - To he assigned by 1; .n.' r, tOrnaince and

Chemical Center and Scho)ol.

10. Funding Implications: N/A

11. Date Prepared: 8 November 1976. Rev 15 Februtiar\v 77, 2r• April 77,
17 -une 77, 26 At•iust 77.
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TRIAL OPERATIONS ORDERS

BY

William Terry, CPT, CmIC
David Lindsay, 1 LT, CmIC
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OPERATIONS ORDER

FOR

TRIAL 1

(Operations Order issued at 0930; 13 September 1977)

1. SITUATION

a. Enemp. Our intelligence states that enemy forces are retreating
from this area to the south but they have left behind small units to
delay our advance. They have also laid minefields to delay our advance.
The enemy units are believed to be equipped with small automatic weapons
but may have artillery support. The weather is clear, temperature is
approximately 700F, wind direction predominantly from SW at 8 mph with
gusts to 20 mph. The terrain in this area is basically flat to lightly
rolling. Most of the area is covered by high bnish and trees.

b. Friendly. Company B is performing mop-up operations to the East.
Second, third and fourth squads of our platoon are operating to the West
with the remainder of our company. Direct support artillery is being
provided for our company by A Battery, 1/5 Artillery which is on call
to the company.

2. MISSION

Your squad will attack and secure the BUNKER in the vicinity of 1001800
NSS5100 and hold it until relieved.

3. EXECUTION

a. General. The BUNKER is believed to be occupied by an enemy FA

observation element.

Your squad will depart the assembly area at approximately 1050.

Minefields are known to be located and marked as shown on your map.
However other minefields may be in the area. The fields are being marked as

on the west side of Ricketts Point Road in the vicinity of the objective

that is to be avoided.

b. Route. Follow the woodline parallel to Ricketts Point Road until
your squa5-reaches the minefield (which is marked on your map). Move out
of the trees only long enough to pass the minefield, then move back into
the treeline until even with the objective. Move into your attack
position.

A preplanned artillery attack is laid on for you once your squad is
in the attack position. Your fire mission is coded Objective 1.

29



4. SERVICE AND SUPPORT

Your squad will carry one canteen of water--no rations.

Uniform and equipment will be by SOP.

5. CW•MND AND SIGNAL

Your primary frequency will be 36.10. Your alternate frequency will
be 47.80. Your call signal is YI*124. The company call signal is YDH55.

30
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OPERATIONS ORDER

FOR

TRIAL 2

(Operations Order issued at I530; 13 SepteiLber 1977)

1. SITUATION

a. Enemy. Our intelligence states that enemy forces are beginning
to move i-nto this area from the south. It is thought at present that
small recon patrols are already operating in the area. These patrols
are believed to be equipped with only small automatic weapons but
may have artillery support. The weather is clear, temperature is
approximately 700 F, wind direction predominantly from SW at 8 mph with
gusts to 22 mph. The terrain in this area is basically flat to lightly
rolling. Most of the area is covered by high brush and trees. They
are also swampy areas.

b. Friendly. Company B is moving up to occupy positions to the
West. Second, third and fourth squads of our platoon are operating
to the East with the remainder of our company. Direct support artillery
is being provided by B Battery, 1/5 Artillery which is on call to the
cuompany.

2. MISSION

Your squad will move to and occupy the buildings and road junction
in the vicinity of E998400 N556200 and hold it until relieved.

3. EXECUTION

a. General, The buildings and road junction are not expected to be
occupied yet by enemy forces. However, be prepared to receive an attack
from the South coming up Watson Creek Road.

Your squad will depart the assembly area at approximately 1615.

Minefields are known to be located and marked as shown on your map.
However, other minefields may be in the area. There is also believed to
be a field of persistent agent contamination to the south of the objective
along Watson Creek Road.

b. Route. From the AA move to the south just inside the wood line
until your squad reaches the swamp. Come out on Maxwell Point Road only
long enough to pass the swamp. Then move back into the wood line and move
to the West parallel to M4axwell Point Road until- your squad reaches the
objective.
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4. SERVICE AND SUPPORT

Your squad will carry one canteen of water--no rations.

Uniform and equipment will be by SOP.

5. COMMAND AND SIGNAL

Your primary frequency will be 36.10. Your alternate frequency will
be 47.80. Your call signal is YDH24. The company call signal is YDH55.
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OPERATIONS ORDER

FOR

TRIAL 3

(Otperations Order issued at 0900; 14 September 1977)

1. SITUATION

a. Enemy. Our intelligence believes that enemy forces intend to
occupy thi area within the next 24 hours from the Last. Enemy recoin
patrols have been spotted in the area. These pattols are believed to
be equipped with only small automatic weapons but., may have artillery
support. The weather is partly cloudy, temperature is approximately
7201P, wind direction predominately from the SW at 8 mph with gusts to
20 mph. The terrain in this area is basically flat with some of the
area covered by high brush and tree stands. There is also a large
swampy area to the west of Watson Creek Road.

b. Friendly. All of our forces arc just to the North and West
of us preparing to defend this area against the expected upcoming
attack except other recoil patrols are operating to the South and East.
However, none of these patrols should interfere with this operation.
Direct support artillery is being provided by B Battery, 1/S Artillery
which is on call to the comapny. Use the observation Towers as a
reference point to call for fire if it is needed.

2. MISSION

Your squad will move North and secure the twin Observation Towers in
the vicinity of E997500 N 555500 as an OP and hold it until relieved.
Report any enemy movement iimnediately to the company.

3. EXECUTION

a. General. The Observation Towers are belicved to be undefended.

Your squad will depart the assembly area at approximately 0930. A

Minefields are known to be located arid marked as shown on your
map. There is also a field of G-type persistent agent contamination in the
swamnpy area to the west of Watson Creek Road that is -to be avoided.
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b. Route. Follow the tree line just to the West and parallel
to Watson Creek Road until your squad reaches the clearing. Then turn
NW and follow the gravel road to the Observation Towers using any
available concealment.

4. SERVICE AND SUPPORT

Yoir wq ",' vill carry one canteen of water--no rations.

Unifonr and equipment will be by -SOP.

5. CXYI1AN ND SIGNAL

Your primary frequency will be 36.10. Your alternate frequency will
be 47.80. Your call signal is YDH24. The company call. signal is YI)D1S5.
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OPERATIONS ORDER

FOR

TRIAL 4

(Operations Order issued at 1330; 14 September 1977)

1. SITUATION

a. Enemy. Our intelligence states that no heavy enemy troop activity
has been reported in the area during the last 24 hours. However, enemy
artillery H & I fire and sniper fire have been frequent. The weather
is partly cloudy, temperature is approximately 76 0 F, wind direction
predominately from the NW at 8 mph with gusts to 17 mph. The terrain
in this area is basically flat and swampy with the remainder of the ground
covered by heavy underbrush and trees.

1). Company A, 1st BAT is occupying a blocking position in the
vicinity of E995000 N5S5500 along Maxwell Point Road. Elements of
Company B, 1st BAT are preparing blocking positions along Hoadley Road
north of Maxwell Point Road. Both companies received chemical attacks
last night.

2. MISSION

Your squad will move West and reinforce Company A.

3. EXECUTION

a. General. Maxwell Point Road was clear as of 0600 this morning but
enemy snipers tay now be in the area. Your squad will depart the assembly
area at the RJ of Maxwell Point Road and Watson Creek Road at approximately
1400.

b. Route. Make a tactical road march west along Maxwell Point Road
until contact is made with Company A. Report to the Company Co.MMnder upon
arrival.

4. SERVICE AND SUPPORT

Your squad will carry one canteen of water--no rations.

Uniform and equipment will be by SOP.

S. CO4vA) AND SIGNAL

Your primary frequency will be 36.10. Your alternate frequency will be
47.80. Your call signal is YDH24. The company call signal is YDHISS.
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OPERATIONS ORDERI
FOR

TRIAL S

(Operations Order Issued at 1010; 15 September 1977)

1. SITUATION

a. Fnemy. Our intelligence states that enemy forces have retreated
from this ;rea during the last several days and no activity should currently
be in the area. The enemy has laid minefields on and along roads to dealy
our advance. Ricketts Point Road to the North of the RI with the gravel
road shown on your map is rnouni to be mined. The weather is clear,
temperature is approximately 660F, wind direction variable from N at 3 mph
with gusts to 10 mph. The terrain in this area is basically flat to
lightly rolling. Most of the area is covered by high brush with some tree
stands.

b. Friendly. Bravo Company of 1st BAT will be on the left and 2nd,
3rd, and It -squads of 1st Platoon of our Company (Alpha Company), 1st BAT
will be on the right. All units of 1st BAT are moving up to the North to
secure our right flank. The 2nd and 3rd Battalions arc continuing the
attack to the West. The only available Artillery support is GS which is
being coordinated by 2nd Platoon.

2. MISSION

Your squad will move up, secure, and hold the prepared position on our
right flank in the vicinity of E001700 N562200. Do not advance beyond the
vicinity of the prepared positions. Report in by radio when you have
secured the position.

3. EXECUTION

a. General. Your squad will depart the Assembly Area at 1040. Avoid
mine fieids Also avoid the field of persistent agent contamination to
the NW of Ricketts Point Road as shown on your map. The mine fields and
contamination fields are marked.

b. Route. From the AA move North along Ricketts Point Road to the RJ
with the gravel road. Parallel Ricketts Point Road on the west side
avoiding the road which is mined unztil you reach the prepared positions.

c. Extra Instructions. In the event of enemy contact p-ior to
reaching the objective, Tall back to the staging area.
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4. SERVICE AND SUI•hRT

Your squad will carry one canteen of water--no rations.

Uniform and equipmient will be by SOP.

S. CCkvftND AND SIGNAL

Your primary frequency will be 36.10. Your alternate frequency will
he 47.80. Your call signal is YDH24. The company call signal is YD1155.
The call signal for Artillery Support from 2nd Platoon is YDI135. The 2nd
Platoon frequency is 39.40.
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APPENDIX E

TRIAL SYNOPSLS

BY

David Lindsay, 1 L.T, CmIC
John Dickie III

Low D'Elisio
Samuel E. Jackson, Jr.
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SYNOPSIS OF TRIAL 1

(Refer to Figure IF, page 59)

1. In this trial the scenario was a tactical movement to occupy a
defended objective as shown in Figure IF. Two direct SPAL attacks
were delivered in this trial, one while enroute and one during the
assault on the objective. Artillery simulators were used to:

a. Condition the squad to respond properly to any kind of artillery
attack, viz., to mask.

b. Require the squad to use their LAD papers to discriminate between
convyrntional and chemical attacks.

c. Accelerate squad movement.

Gas and mine markers, rather than natural terrain features, were

used to channel the squad to and through the SPAL attack sites.

2. The purposes of conducting the trial in this manner were to:

a. Determine if SPAL could be used to deliver a. sinulated chemical
airburst attack against a moving squad operating in a tactical scenario.

b. Assess squad response to direct chemical airburst, and conventional
artillery air and g•roLud burbt. attacks.

c. Assess squad personal decontamination procedures.

d. Assess the use of safety goggles as a means of providing added
protection from SPAL fragments.

3. The test soldiers, i.e., the squad, moved into the Assembly Area
(AA, point 1) at 0915.

a. The Squad Leader (SL) was given the Operations Order, Appendix 1),at olq,; hy the Tnrtirnl Cent-roller- TCPT, CmC was, als ...... a. ..
PRC 77 radio, a compass, binoculars, an area map, arid an M256 Detection Kit.

Squad members were given individual decontamination equipment, i.e., two
each prototype M58 Skin Decon Training Aids and two each M13 Equipment
Decon Kits, and industrial type safety goggles.

b. LAD paper was affixed to each squad member by Human Engineering
Laboratory (111L) personnel. LAD papers were affixed.to the helmet, arm
(bicep), wrist and ankle of each soldier and each strip of paper was
marked to denote the trial number, the SPAL attack number, the soldier's
assigned serial number and the body location of the strip.
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c. The SL gave the Operations Order to the squad. The squad was
given 20 minutes to check its equipment and to prepare for the mission.
Each member was wearing the chemical protective overgarment and
industrial goggles, and carried chemical protective gloves and the M17A1
protective mask with hood.

4. The squad moved out of the AA in a squad column, fire teams abreast
in Mission-Oriented Protective Posture (MOPP) 3 at 1050 into the tree line
toward the objective as shown in Figure 1F. The control vehicles, with
the Tactical Controller (TC), Umpire (UN), observers and data collectors,
followed about SO meters behind the squad to the right of the tree line
with respect to the line of march.

5. At 1055 when the squad had reached the approximate position denoted
as point 3, a prearranged enemy harassing and interdict-ion (H and I)
artillery attack was delivered at point 2 by aggressor forces using Ml15
Artillery Ground Burst Simulators (AGBS). The squad members removed
the goggles and donned protective masks and hoods, i.e., assumed MOPP 2.
(The test squad should have inspcted their LAD papers and, finding no
markings, should have concluded that they had not received a persistent
agent chemical attack. Hence, they required no decontamination but should
have maintained IOPP 2. Whether or not they checked their LAD paper was
not observed; however, they did remain in IOPP 2.) They then sped up their
movement to the objective.

6. At 1105 when the squad was at approximately point 4, well within the
tree line, the TC (by radio) directed the squad to establish its right
flank on the edge of the tree line. There was no tactical. basis for
ordering the squad to take this action. It was done purely for exercise
control purposes, to assure that the squad wouldencounter the mine field
obstacle on their left flank and so be channeled to the preselected SPAL
attack site. The squad overreacted and moved too far to the right,
emerging well beyond the main tree line which was somewhat poorly defined
at this location. The squad moved as far as point 5, circumventing the
right flank mine field markers and placing them in the innmediate vicinity
of the SPAL launch line which had been sited to be within the right flank
mine field. This encounter probably removed some of the element of
surprise from the subsequeny SPAL attack. The mine fields had been
defined with markars t i cha r;nelh the s.q,,nd d ,-. n-d -a af .... froirl
the SPAL line. Presumably, the squad failed to recognize the right flank
mine field dur to inadequate marking in the heavy underbrush and/or due.
to a restrictive field of view caused by wearing of the protective mask.
During this excursion to point 5, members of the squad came into the view
of the Exercise Director (ED) from the Control Point (CP) for the first
time in the trial. Up to this time the ED had only been able to observe
the movement of the control vehicles.
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7. At this point in the trial the TC (by radio) ordered the squad to
retreat from the mine field, to re-enter the main tree line, to assmne MOPP 3
status and to continue the mission. Shortly thereafter, at point 6, the
squad encountered the left flank mine field markers, approximately 25
meters within the parallel to the tree line. This obstacle resulted in
the squad moving to the right with elements of the squad's right flank
remaining within the tree line.

8. In the vicinity of point 7 at 1125, while in MOPP 3 and with goggles on,
the squad received a direct SPAL attack. All five SPAL launched and all
airburst, however, one SPAL appeared to burst very low. The majority of
the squad was within a clearing inside the wood line, in ankle to waist
high underbrush, at the time of the attack. After removing goggles, squad
members were observed to follow proper masking procedures, including
transmitting an audible waning after having masked. Many members were seen
to look in the direction where the SPA1. had airburst. The squad appeared
to react almost immediately to the airburst signatures of the SPAL. The
time from the first sign of recognition until the last observed squad member
completed donning his mask and hood., arid clearing his mask, was about 26
seconds. As masking was completed by individual squad members, their
reactions varied. Some remained standing, while others assumed a kneeling
or prone posture.

9. At this point, the exercise was administratively halted by prearranged
horn signal, and controller personnel moved into the targeted area. (It

was observed that the RTO had donned his protective gloves following the
SPAL attack prior to decontamination of his hands. This procedure is
contrary to doctrine because the inside portion of the protective gloves will
become contaminated if the individual's hands are con Laiinated. Further
skin decon of the hands will thus have little effect if the contaminated
gloves are redonned.)

a. Simulant agent contamination marks on the LAD papers were readily
identified as dark red spots of varying diameter and number density. Further-
more, simulant droplets were observed on vegetation, i.e., leaves and tall
grass, throughout the targeted area. Droplets were also observed on
personal equipment items, such as mask lenses, hood and overgarment surfaces,
weapons, etc. There was no doubt that the targeted area had received a

heavy dosage of simulant agent contamination.

b. The position of each member was marked with a stake, the identity
of the LAD papers which had been marked with contamination was recorded,and the marked LAD papers were removed and collected. (The attack plot,

showing member positions--from a survey following the trial and the LAD
papers which were marked, is given in Appendix G.)

c. The squad mceibers were then instructed by the UIM to move further
along the route, out of the iinediate vicinity of the SPAL attack, and to
perform decontamination. (Had the exercise not been administratively
halted imnediately following the SPAL attack, the unit would have been
expected to move rapidly out of the imnediate vicinity of the artillery
attack in MOPP 2, and then perform emergency skin decon and assume MOI'P 1
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status as quickly as possible. If the mis,;sion allowed, the unit should
then have moved to a clean area -- using the M256 kit to locate a clean
area -- and have performed equipment decontamination.)

10. With the exercise still administratively halted, the squad moved
rapidly for approximately 100 meters beyond the attack site, to point 8,
approximately 25 meters within the tree line where the members performed
individual decontamination. This covered site was selected by the SL and
controller personnel were in the imc liate vicinity of the squad during
decontamination. The following observations were made:

a. Some LAD papers remaining on arnkle locations (soldiers 6 and 8)
were found to be marked when the squad reached point 8. Presumably, this
resulted from stimulant transfer and pickup from the surroundings enroute
from point 7, since these papers had been previously observed to be
unmarked during the inspection at point 7. These papers were not changed.

b. The glass ampule within Capsule II of the prototype M58 Training
Aid was difficult to break without breaking the plastic capsule as well.
The squad members attempted to break their ampules in various wasy, i.e.,
on helmets or entrenching tools, or with rifle butts. As a result many
users lost the contents of the capsule and, so, were unable to conduct
proper skin decontamination.

c. With the M58 gauze pad, some users blotted band contamination,
instead of wiping the contamination away from the body. Controller
personnel made spot corrections when this was observed.

d. vMay squad mejibers failed to put on their protective gloves, i.e.,
assume MOPP 1, after they had decontaminated their hands and before proceeding
with further decontamination. This was noted but not corrected on the spot.

e. Many squad members failed to decontaminate their necks and the
inside of their hoods (as instructed during familiarization training) until
it was brought to their attention on the spot. This procedure involved
use of a buddy system.

f. The M13 Kit was used well, but excessively on the overgarment
creating a "snowman" signature on the users. This was noted but not
corrected on the spot.

g. Following individual decontamination no evidence of residual
contamination on squad member's clothing and equipment was detected with
M8 paper as used by controller personnel. New LAD papers, to replace those
which had been removed, were applied following this check.

11. The tactical exercise was resumed at. 1235 when the SL and Radio
Telephone Operator (RTO) used the M256 Chemical Detection Kit, without
difficulty and while both were in ?OPP 1, and observed a negative response.
The SL then ordered the squad to assume M4PP 3 and to resume movement to the
objective. Shortly afterward, with the squad at approximately point 9,
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a sinulated artillery attack was delivered with AGBS in the vicinity
of' point 10, to accelerate the pace of the exercise. The TC contacted
the squad by radio, arid informed the squad that enemy artillery fire
was being adjusted by observers at the objective and tlint it was
imperative that the objective be taken as soon as possible.

12. Irmediately following the artillery attack, the squad assumed NUPP 2
status and moved out rapidly. The main body of the squad halted in the
vicinity of point 11, within the tree line, and sent out a recon party
to scout the objective. (Note: At this point one member of the squad
ntoiced that he had lost his steel helmet. Tie was allowed to backtract,
to attempt to find his hel-met, and he did not participate in the
remaiinder of this trial.) Upon return of the recon party, the squad moved
to a concealed (higher underbrush) final assault position, point 12. This
movement was observed by the ED at the CP.

13. At 12S5, while in the final assault position the SIL radioed the TC and
culled for the preplanned artillery attack on the objective. As prearranged
an airburst artillery barrage was delivered above the objective by members
of the aggressor forces, then occuping the objective, using M74 AABS.

14. As the barrage ceased, the squad assaulted the objective on line in WfPP
2 status. Aggressor forces fired their weapons at the squad for a short time
(with weapons fire returned by the squad) and then retreated south along
Nicketts Point Road in jeeps.

15. Shortly after the aggressors had retired, the squad received a direct
SPA1, attack in the vicinity of point 13 at 1305 about 50 meters from the
objective, as the sniud 'I was moving to occupy the objective. All five SPAL
launched and all airburst. All squad members were standing in waist to
chest high underbrush and essentially facing the SPAL line when the
attack was delivered. Upon recognizing the attack most squad members
assumed a kneeling posture or crouching position until the simulant cloud
passed overhead. The squad restnned movement toward the objective but was
then administratively halted by the prearranged horn signal approximately
SO seconds following the attack. (ilad the exercise not been administratively
halted following the resumption of the assault on the objective, the unit
should have loosely secured the objective, immediately performed emergency
skin decon and assumed MOPP 1 status. As the mission of the squad was to
.secure mad hold the objective until relieved, they must remain in ?VPII 1
in a contaminated area. Complete equipment decont.amination is not practical
however, items of equipment which mus;t be handled such as weapons and
radios should be deconned when time permits.) Controller personnel them
moved forward and marked squad members' positions with stakes, read and
recorded lIAD papei markings and finally, removed an-I collected all IAD
papers. The attack plot is given in Appendix G. As with the first SPAL
attack in this trial, the LAD paper marks were readily visible (see
paragraph 9a) and droplet contamination was observed on the squad members
and the surroundings. The controller vehicle, which was approximately 100
meters downwind from the SPAL line, received heavy droplet contamination.
For administrative reasons, the exercise was terminated at this point, i.e.,
no decontamination was undertaken.
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SYNOPSIS OF TRIAL 2

(Refer to Figure 2F, page 60)

1. In this trial the scenario was a tactical movement to occupy an
undefended objective. Two direct SPAL attacks were delivered in this
trial, one while enroute and one after the objective had been occupied.

No artillery simulators were used in this trial. Gas and mine markers,
as well as natural terrain features, were used to channel the squad
to and through the first SPAL attack site. The purposes of conducting
the trial in this manner were to:

a. Determine if SPAL could be used to deliver a simulated chemical
airburst attack against a squad operating in a tactical scenario,

b. Assess trainee response to direct chemical airburst attacks.

c. Assess squad personal decontamination procedures.

d. Assess the use of safety goggles as a means of providing added
protection from SPAL fragments.

2. The test soldiers, i.e., the squad, moved into tile Assembly Area
(AA, point 1) at 1515.

a. The Squad Loader (SL) was given the Operations Order, Appendix D
at 1530 by the Tactical Controller (CPT, OnlC). The SL was also given
a PRC 77 radio, a compass, binoculars; an area map, arnd an M256 Detection
Kit. Squad members were given individual decontamination equipment, i.e.,
two each prototype M58 Skin Decon Training Aids and two each M13 Equipment
Decon Kits, and industrial type safety goggles.

b. LAD paper was affixed to each squad member by Detection and Alarms

Division, CSL personnel. LAD papers were affixed to the helmet, arm (bicep),
wýrist and ankle of each soldier and each strip of paper was marked to denote
the trial niuber, the SPAL attack number, the soldier's assigned serial
nLulber and the body location of the strip.

c. The SL gave the Operations Order to the squad. The squad was
given 20 minutes to check its equipment and to prepare for the mission.
Each member was wearing the chemical protective overgarment and industrial
goggles, and carried chemical protective gloves ajd the MI7Al protective
mask with hood.

3. The squad moved out of the AA in a squad column in Mission-Oriented
Protective Posture (MOPP) 3 at 1620 into the tree line toward the objective
as shown in Figure 21. The control vehicles, with the Tactical Controller
(TC), Umpire CIA), observers and data collectors, followed about 50 meters
behind the squad to the left of the tree line with respect to the line of
march.
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4. The squad moved to point 2, at the edge of the swamp, where they
halted and sent out a two man team to recon the open road area to their
front. Upon receiving a clear report from the recon element, the squad
advanced along the north side of the road in file. The squad came inro
view of the ID as they moved onto the road.

5. In the vicinity of point 3 at 1632, while in MOPP 3 and with goggles
on, the squad received a direct SPAL attack. Only four SPAL launched
and air-burst; one SPAL misfired. Squad members were standing in ankle
high underbrush at the time of the attack. Only five members were in a
position where they could be observed from the control vehicles during
the attack. As they recognized the attack, the observed members of the
squad moved into the brush line boardering the swamp on their right flank
in an effort to evade the readily visible simulant agent cloua moving
towards them. After removing goggles, squad members were observed to
follow proper masking procedures, including transmitting an audible
alarm. Many squad members again failed to face away from the cloud once
the attack was recognized, even though they had been instructed to
follow this procedure following the first trial. (The rationale for
turning away from an attack is to reduce the change of facila contamination.
Currently, the doctrine for facial decontamination is very ill defined.)
Again, the squad appeared to react almost immediately to the airburst
signature of the SPAL and to kneel or crouch while masking. The time
from the first sign of recognition until the last observed squad member
completed donning his mask and hood, and clearing his mask, was about
20 seconds.

6. At this point the exercise was administratively halted by the
prearranged horn signal. Controller personnel moved into the targeted area,
marked squad member positions with stakes, read and recorded. LAD paper
markings, and removed and collected all marked LAD papers. The attack plot
is given in Appendix G. As with previous SPAL attacks in the first trial,
the LAD paper marks were readily visible, and droplet contamination was
observed on the clothing and equipment of the squad members and in the
surroundings. Upon interviewing the squad meitbers, many reported that they
had felt droplets impact on their faces and hands as the cloud passed.
Those LAD papers which had been marked and removed were replaced.

7. At 1650, with the exercise still administratively halted, the squad
was instructed by the UM to move to a position about 100 meters closer
to the objective, i.e., to point 4, and to halt, which they did. LAD
papers were again inspected. All ten ankle papers and one arm paper were F

found to be marked with contamination, which was evidence that further
contamination had been acquired. Papers which had been marked were removed
and the squad was instructed to perform decontamination.

a. Again, problems were observed in the use of Capsule II of the
prototype M58 Skin Decon Training Aid as noted in the synopsis of trial 1.
However, some improvement in the technique of using the gauze pad to wipe
rather than to blot hand contamination was noted.
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b. Again, many squad members failed to put on their protective gloves,
i.e0, assume MIPP 1, after they had decontaminated their hands and before
proceeding with further decontamination. The importance of adhering to
this procedure had been mentionea in a short critique preceding trial 2,
however, on the spot corrections were not made at this point.

c. The M13 kit was still being used excessively on the overgarment
creating the "snowman" signature on the users. This error had also been
mentioned in the pre-trial critique, however, on the spot corrections were
not made at this point.

d. Following individual decontamination no evidence of residual
contamination or; squad members, clothing, and equipment was detected with
M8 paper as used by controller personnel. New LAD papers, to replace those
which had been removed, were applied following this check.

8. The tactical exercise was resumed at 1710 when the SL. and RTO, both in
MOPP 1, used the M256 Detector Kit without difficulty and observed a negative
response. The SL then ordered the squad to assume MOPP 3 and to resume
movement to the objective. The squad moved to point 5 where a 2-man team
was sent to recon the objective. At 1740, upon return of the recon team,
the squad moved in rapidly and occupied the objective. 4
9. In the vicinity of point 6 at 1745, while in MOPP 3, the squad received

"a direct SPAL attack. All five SPAL launched and airburst. The entire
squad was in file along the scýuth side of the perimeter fence at the
objective, standing in ankle high underbrush. All squad members were in
view from the control vehicles. All members, after removing Popples, were
observed to follow proper masking procedures, including transmitting an
audible alarm. Again, virtually all members failed to turn away from the
direction of the agent cloud, even though it was highly visible as it moved
towards them. In this attack, the squad members began immediate action when
they observed the launch signature of the SPAL rather than the airburst.
It is reasoned that t-hre were several reasons for this anticipatory behavior:

a. Having been subjected to three previous SPAL attacks, the squad now
knew what to expect. SPAL has an audible launch signature and once the
bottle rises above ground cover, it moves slow enough to be visually tracked.
Further, the SPAL attacks are always delivered from upwind.

b. The SPAL operator was poorly concealed, i.e., within a portable
bombproof shelter, in the open about 30 meters to the left of the SPAL launch
line in this trial.

The time from the first sign of recognition until the last observed
squad member completed donning his mask and hood, and clearing his mask,
was about 18 seconds.
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10. The exercise was administratively halted by the prearranged horn
signal approximately 30 seconds following the attack. Coniroller
personnel then recorded LAD paper markings and finally, removed and
collected all LAD papers. The attack plot is given in Appendix G. As
with the first SPAL attack in this trial, the LAD paper marks were
readily visible and droplet contamination was observed on the squad menbers
and the surroundings. For administrative reasons, the exercise was
terminated at this point, i.e., no decontamination was undertaken.
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SYNOPSIS OF TRIAL 3

(Refer to Figure 3F, page 61)

1. In this trial the scenario was a tactical movement to occupy an
undefended objective as shown in Figure 3F. One direct SPAL attack
was delivered in this trial while enroute to the objective. This
attack was imnediately preceded by an attack with artillery airburst
simulators, delivered to draw attention away from the SPAL attack. Gas
and mine markers were used to channel the squad to and through the SPAL
attack site. The purposes of conducting the trial in this manner were
to:

a. Assess trainee response to a direct chemical airburst attack,
coordinated with a conventional artillery attack.

b. Assess squad personal decontamination procedures.

2. The test soldiers, i.e., the squad, moved into the Assembly Area
(AA, point 1) at 0845.

a. The Squad Leader (SL) was given the Operations Order, Appendix D
at 0900 by the Tactical Controller (CPT, CmlC). The SL was also given
a PRC 77 radio, a compass, binoculars, an area map, and an M256 Detection
Kit. Squad members were given individual decontamination equipment,
i.e., two each prototype M58 Skin Decon Trainrng Aids and two each M13
Equipment Decon Kits.

b. LAD paper had been previously affixed to each squad member by
Detection and Alarms Division personnel at Range Control. LAD papers had
been affixed to the helmet, arm (bicep), wrist and ankle of each soldier
and each strip of paper had been marked to denote the trial number, the SPAL
attack number, the soldier's assigned serial number and the body location
of the strip.

c. The SL gave the Operations Order to the squad. The squad was
given 20 minutes to check its equipment and to prepare for the mission.
Each memr•r was weariig the chemical protective overgarment, and carried
chemical protecvive gloves and the M17A1 protective mask with hoodl.

3. The squad moved out of the AA in a squad file in Mission-Oriented
Protective Posture (Q4PP) 3 at 0930 into the tree line toward the objective
as shown in Figure 3F. The control vehicles, with the Tactical Controller
(TC), Umpire (tiM), observers and data collectors, paralled the squad on
Watson Creek Road.
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4. At 0932 when the squad had reached the approximate position denoted
as point 3, a prearranged enemy harassing and interdiction (14 and I)
artillery attack was delivered at point 2 by aggressor forces using Ml15
Artillery Ground Burst Simulators (AGBS). The squad members donned
protective masks and hoods, i.e., assumed ?vtPP 2. (The test squad should
have inspected their LAD papers and, finding no markings, should have
concluded that they had not received a persistent agent chemical attack.
Hence, they required no decontamination but should have maintained ?OPP 2.
Whether or not they checked their LAD paper was not observed; however,
they did remain in MJPP 2.)

5. As the squad reached the vicinity of point 4, they entered the swamp
instead of moving to the right to the west side of Watson Creek Road.
The swamp had been designated as a contaminated area (to be avoided) in
the Operations Order. However, at the point where the squad entered the
swamp, there were no gas markers. The TC contacted the squad by radio,
reminded them that they were in a contaminated area, and directed the squad
to move out of the swamp toward Watson Creek Road. As the squad moved
next to this road, they came into the view of the ED at the CP.

6. The squad continued their approach to the objective, until they
reached the knioll at point 5. Here they halted for several minutes to
observe the objective. The SL used his M256 kit, observed a negative
response and instructed the squad to assume WvPP 3 status. The squad then
resumed their approach to the objective in a squad column, fire teams
abreast.

7. Shortly after resumption of approach to the objective, in the vicinity
^r point 6 at 0950, a prcarranged euiem*y H avd i artillery attack was
delivered at point 7 by aggressor forces using M74 Artillery AirburstSimulators. The squad members, immnediately donned protective masks and

hoods, i.e., assumed MOPP 2, and the majority assumed a kneeling posture.
Approximately 10 seconds after the artillery attack, while they were
assuming NOPP 2 status, the squad received a direct SPAL attack. All five
SPAL launched and all airburst, however, one SPAL appeared to airburst
very low. The squad was in a clearing with virtually no underbrush at
the time of the attack. However, the ED's view of the squad from the CP was
partially obstructed by the knoll when the attacks were delivered.

8. At this mint the exercise was atdf..inistrative-ly kultna by prearrange
horn signal. Controller personnel then moved forward, marked squad
member's positions with stakes, read and recorded LAD paper markings and
removed marked LAJ) papers. The attack plot is given in Appendix G. As with
previous SPAL attacks, LAD paper marks were readily visible. However,
fewer squad members received contamination than in previous attacks. Also,
those members that did receive contamination appeared to receive less
contamination as evidenced by fewer marks on the marked LAD papers. In
retrospect, it appears that the combined artillery/SPAL attack was
delivered prematurely, i.e., before the squad had reached a downwind point
where more members would have received contamination from the SPAL attack.
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9. Those LAD papers which had been marked and removed were replaced. The
squad was instructed by the UM to move to a position about 150 meters
closer to the objective, i.e., to point 8, and to halt, which they did.
LAD papers were againi inspected and some were found to be marked with
contamination, which was evidence that further contamination had been
acquired. However, these marked papers were not removed and their
identification was not recorded.

10. The squad members were then instructed by the UM to resume the
exercise, i.e., to move rapidly to the objective, perform personal
decontamination and secure the objective, which they did.

a. Again, problems were observed in the use of Capsule I1 of the
M58 Training Aid. However, some improvement in skin decontamination
technique was observed, i.e., use of the buddy system to perform neck
decontamination. The members did don their gloves, i.e., assume MOPP 1,
after hand decontamination.

b. The M13 Kit was still being used excessively on the over garment
creating the "snowman" signature on the users. However, on this occasion
the M13 was used in what was judged to be a more effective manner on
personal item of equipment, such as webbing and weapons, and on the
squad radio.

Following decontamintation the exercise concluded.
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SYNOPSIS OF TRIAL 4

(Refer to Figure 4F, page 62)

1. In this trial the scenario was a tactical road march, along Maxwell
Point Road, following the route saown in Figure 4F. No SPAL were used
in this trial. Instead, two sites along the route were selected and
precontaminated with the simulant agent, CASI 1, using the 1--1/2 quart
M11 Portable Decontamination Apparatus. The purpose of conducting the trial
in this manner were to:

a. Make a cursory assessment of the persistence of CAST 1 under field
conditions.

b. Demonstrate the feasibility of using an alternative and less,
expensive means of disseminating CAST 1 where the scenario is based on
advance precontamination.

c. Assess trainee response to an alternative method of being exposed
to contamination, i.e., without the warning -- visible and audible cues --

associated with direct exposure from SPAL.

2. There was knee to waist high grass and brush at the selected sites
along the edges of the road. Approximately S meters beyond each side of
the road at these sites, there was dense and impenetrable underbrush or
swamp. These conditions served to channel the soldiers through the pre-
contaminated areas using natural terrain features as opposed to gas markers,

tcC. Edau site was it .... iy- contaiIirULedU" -with abOu•J3 /• gl o L'-

applied in a band about 25 meters long and 5 meters wide on each side of
the road. The simulant droplets were clearly visible on the vegetation,
and there was no dew, which might have had the appearance of simulant,
prevalent at the time. The first site was contaminated at about 1300 and
the second site was contaminated at about 1330. Ambient air temperature
was 70 to 80OF and relative hunidity was 70 to 80%.

3. The test soldiers, i.e., the squad, moved into the Assembly Area
(A.A, point 1) at 1315.

a. The nviad Leader (S-.L) was given the Onerations Order, Appendix L)

at 1330 by the Tactical Controller (CPT, CmiC). The SL was also given a
PRC 77 radio, a compass, binoculars, an area map, and an M256 Detection
Kit. Squad members were given individual decontamination equip'ment, i.e.,
two each prototype M58 Skin Decon Training Aids and two each M13 Equipment
Decon Kits.

b. LAD paper had been previously affixed to each squad member by
Detection and alarms Division, personnel at Range Control. LAD papers
had been affixed to the helmet, arm (bicep), wrist and ankle of each
soldier and each strip of paper had been marked to denote the trial number,
the SPAL attack number, the soldier's assigned serial nunber and the body
location of the strip.
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c. The SL gave the Operations Order to the squad. The squad was
given 20 miiutes to check its equipment and to prepare for the mission.
Each member was wearing the chemical protective overgarment and carried
chemical protective gloves and the M17A1 protective mask with hood.

4. The squad moved out of the AA in a squad column with a fire team on
each side of the road in Mission-Oriented Protective Posture (MOPP)
3 at 1400 toward the objective as shown in Figure 4F. The SL and R)D
were on the south side of the road. The control vehicles, with the
Tactical Controller (TC), Umpire (UM), observers and data collectors,

* :followed about 50 meters behind the squad on the road.

S5. The squad passed through the first contaminated site, point 2, without
recognizing the contamination on. the surroundings or the extensive
markings on their LAD papers. Shortly after the last squad member had
passed through this site at 141.0 the exercise was administratively
halted by prearranged horn signal with the squad at approximately point 3.

6. Squad members expressed surprise that the exercise had been halted.
"They were anticipating a SPAL attack and an attack had not been delivered.
At this time they began to recognize that their LAD papers were marked.
Controller personnel inspected and recorded LAD paper marks. All
members were observed to have heavy contamination markings on the ankle
IAD papers and many had less heavy contamination on wrist LAD papers.
Some members were taken back to the contaminated site and shown the
contamination on the surroundings. Marked LAD papers were removed and
replaced. No personal decontamination was performed. The exercise
was then rscmie by the UM at 1425.

7. At 1430, while the squad was moving to the objective and ct about
point 4, a S round simulated airburst artillery attack was delivered
in the vicinity of point 5 using M74 AABS. This attack was not directly
visible to the squad, however, the squad iumnediately responded by
assuming MOPP 2 status. After a brief pause, the squad continued toward
the objective.

8, Upon reaching the 2nd contaminated site in the vicinity of point 6,
several of the leading squad members began to recognize contamination on
the vegetation. However, as they were already in masks they were observed
to .hav a difficu.lt time in passing along the alanr. The squad was not
halted until the SL and RTO moved into the contaminate-d area and became
aware of the contamination. The SL jbrnediately radioed the TC that
they had reached a contaminated area. At this time, the squad was
confused as to what, if any, decontamination procedure to use. T'wo squad
members were observed to don their protective gloves. However, neither of
these squad members performed skin decontamination on their hands prior
to donning the gloves. The squad then rapidly moved out toward the
objective.
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9. Shortly after the last squad member had passed through this site
at 1.500 the exercise was administratively halted by prearranged horn
signal with the squad at approximately point 7. Controller personnel
inspected and recorded LAD paper marks. The same degree contamination
as observed after passage through the first contaminated was again
noted.

10. On questioning the squad (including the SL) most of the members
stated that they believed they should have moved out of contaminated
area before performing emergency skin decontamination. However, it
was then pointed out tc them that they had only approximately 2 minutes
to perform skin decontamination after contamination before the onset
of casualties. As there is no way of predicting if the unit can find
a clean area within 2 minutes and as they were not under direct enemy
attack, the correct response was to innediately halt, perform emergency
skin decon, and assume a full protective posture, i.e., MOPP 1. The
squad should then move out of the contaminated area to a clean area--
as determined by use of the M256--to complete decontamination if the
mission permits- For admijnistrative reasons, the exercise was
terminated at this point, i.e., no decontamination was undertaken.
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SYNOPSIS OF TRIAL S

(Refer to Figure 5F, page 63)

1. In this trial the scenario was a tactical movement to secure and
hold an undefended objective as shown in Figure SF. Two SPAL attacks
were delivered, one a direct attack while enroute and the second a
precontamination attack on the objective. Artillery simulators, and
gas and mine markers were used in this trial for the same reasons as
in trial 1. The purposes of conducting the trial in this manner were
to:

a. Determine if SPAL could be used to deliver a simulated airburst
attack against a moving squad operating in a tactical scenario.

b. Demonstrate that S1PAL could be used to precontaminate an area.

c. Assess trainee response to a direct chemical airburst attack
and to a direct chemical airburst attack on their objective which they
witnessed but which did not contaminate then immediately.

d. Assess squad personal decontamination procedures under stress
and nonstress conditions.

2. The test soldiers, i.e., the squad, moved into the Assembly Area
(AA, point 1) at 1000.

a. The Squad Leader (SL) was given the Operations Order, Appendix D
at 1010 by the Tactical Controller (CPT1, CmlC9. The SL was also given
a PRC 77 radio, a compass, binoculars, an area map, and an M256 Detection
Kit. Squad members were given individual decontamination equipment, i.e.,
two each prototype M58 Skin Decon Training Aid and two each M13 Equipment
Decon Kits.

b. IAD paper had been previously affixed to each squad member by
Detection and Alarms Division personnel at Range Control. LAD papers had
been affixed to the helmet, arm (bicep), wrist and ankle of each soldier
and each strip of paper had been marked to denote the trial number, theSPAL attack number, the soldier's assigned serial number and the body

location of the strip.

c. The SL gave the Operations Order to the squad. The squad was
given 20 minutes to check its equipment and to prepare for the mission.
Each member was wearing the chemical protective overgarment, and carried
chemical protective gloves and the MIlAI protective mask with hood°
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3. The squad moved out of the AA in a squad column, fire teams abreast
in MJPP 3 at 1040 towards the objective as shown in Figure SF. The
control vehicle, with the "C, UM, observers and data collectors, followed
about 50 meters behind the squad. The squad crossed Ricketts Point
Road and moved into a copse of trees on a knoll at point 2. By radio,
through the TC, the SL requested a fire mission with yellow smoke to mark
the objective, point 6. To simulate this fire mission, 4 each MIS Yellow
Smoke Grenades were set off on the objective at 1100 by Controller
personnel.

4. The squad then continued their approach to the objective, coming into
view of the ED at the CP as they left the copse of trees. In the
vicinity of point 3, while in MOPP 3, the squad received a direct SPAL
attack at 11.02. All five SPAL launched and airburst. Squad members were
standing in chest high underbrush at the time of the attack, and all
members were observed to follow proper masking procedures including
transmitting an audible alarm and turning away from the direction of the
attack. The squad appeared to begin immediate actions in response to
the launch signature of the SPAL. The time from the first sign of
recognition until the last member completed donning his mask and hood,
and clearing his mask was about 15 seconds.

5. At this point, the exercise was administratively halted by prearranged
horn signal. Controller personnel moved into the area, marked squad
member positions with stakes, read and recorded LAD paper markings, and
removed and collected all marked LAD papers. The attack plot is given in
Appendix G. Only one squad member received contamination from the attack
and only his wrist paper was marked. The inadequate coverage of the
squad xresulted from a shift of the wind direction from the Northwest,
the prevailing direction when the SPAL line was set up, to the North,
the prevailing direction whun the SPAL line was fired. When the attack
was delivered, Controller personnel were aware of the wind shift and the
likely consequence that poor coverage would result. However, the attack
was still delivered to demonstrate the importance of wind direction in
a chemical atz-ack to the squad.

6. With the exercise still adminiscraticly halted tihe UM instructed the
SL to have the szquad members perfor;,; necessary personal decontamination
in p.ece, In oddition to the contamiiated squad member (number 2) three
other members iierc observed to begin to perform skin decontamination.
As these three members had no obsernvable contamination on their LAD papersand persons, they sbould not have initiated skin decontamination. This

was brought to the attention of the SL, who instructed those men to cease
decontamination. The contaminated, member completed decontamination and
assumed MOPP 1 status. (His urist LAD paper was replaced at this point.)
None of the other members were observed to assame MOPP 1 after checking
their LAD, however, they should have since there was a positive indication
of a persistent agent attack.
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7. The tactical exercise was resumed at 1125 when the SL and RTO used
the M256 to check for area contamination and obtained a negative response.
The SL ordered the squad to assume MOPP 3 and resume movement towards the
objective. At 1130, with the squad at approximately point 4, a SPAL
attack was delivered from point 5 onto the objective at point 6. All
5 SPAL launched and airburst, however, one SPAL appeared to burst low.
At this time the squad saw the SPAL attack and the objective, however,
they were still about 300 meters away and downwind from the objective.
(Immediately following the SPAL attack, the ED covertly entered the
objective and discharged about 1 quart of simulant agent on the surroundings
using an MI Dispenser to assure contamination. In retrospect, this was
a hasty and probably unnecessary step, prompted by concern that the
objective might have received inadequate contamination under the light and
variable winds which prevailed at the time the SPAL was used. Subsequently,
when the squad passed through the objective over a considerably broader
front than that which had been contaminated with the Mil, all members
received contamination.)

8. Immediately upon recognition of the attack, squad members turned away
and masked, i.e., assumed MOPP 2. The SL contacted the TC and reported
that the objective appeared to have received a chemical attack. The TC
instructed the SL to continue the mission. The SL determined that nione
of the squad had received contamination, as evidenced by LAD markings,
and then instructed the squad to assume MOPP 1 and continue the approach
to the objective.

9. Upon reaching the vicinity of the objective, point 6, one of the
leading members of the squad found that the area was contaminated as
evidenced by markings on his LAD. The SL reported this situation to the
IC, and the TC instructed the SL to have the squad remain in MOPP 1 and
secure the objective.

10. As the squad was moving over the objective, a simulated ground burst
artillery attack was delivered to their right front, in the vicinity of
point 7, by aggressor forces using M1l5 AGBS. The squad retreated to
the southern boundary of the objective, established a defensive perimeter
and contacted the TC to advise him of the artillery attack. The TC
instructed the squad to hold the objective and to perform emergency decon-
tamination as necessary. The squad did not begin to perform decontamination
immediately. Apparently, they were waiting to see if there would be a
foliowup attack. After about S minutes, the majority of the squad was
observed to begin to perform skin decontamination. (Since the squad had
moved through the objective, _-, a contaminated area, in MOPP 1, skin
decontamination was unnecessary. In fact, skin decontamination was
hazardous, since gloves were removed. The only emergency decontamination
which should have been performed was equipment decontamination with the M13.)

11. At about 1145, while the squad was engaged in decontamination, a small
arns aggressor attack was initiated from the tree line, northeast of the
objective of point 8. The SL reported this situation to the TC. The TC
instructed the squad to clear the immediate area. The squad imnediately
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began to return small arns fire and to assault the aggressor position.
As the squad entered the tree line, the exercise was administratively
halted by the prearranged horn signal. The squad was assembled outside
of the tree line, and IAD papers were inspected by controllers. All
papers, except the helmet papers of two members, showed heavy contamination.
For administrative reasons, the exercise was temninated at this point,
i.e., no decontamination was undertaken.

4

S7I



APPENDIX F
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ATTACK PLOTS
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AFPENDIX H

UMPIRE'S OBSERVATIONS

BY

Steven I.Wade, CPT, CrnIC
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TRUE COPY

ATSI4-.CLC-O 30 September 1977

MMI4RI'4XNDUM FOR RECORD

SUIIECT: Observations on the Simulator, Projectile, Airburst, Liquid
(SPAL) Operational Feasibility Test (OFT)

1. The Lundersigned participated in the SPAL OfT as umpire. Duties included
maintaining close visual contact with the test infantry squad at a]l1 times,
insuring the squad was never endangered by the SPAL firing, and monitoring
the route and progress of the squad through each course leg.

2. The objective of the OFF was to determine the feasibility and usefulness
of SPAL with PEG-200 as a training device for simulating a "toxic rain"
attack in a training environment. An infantry squad of 10 men was used for
the test. Five course legs were run, each over different terrain and with
different missions and objectives. See Annex A for test chronology and
course leg descriptions. For the test, the squad was canalized by simnulated
minefields and chemical contamination to insure they moved in range of the
SPAL.

3. In addition to the SPAL, several other new items were used and doctrine
developments were explored. These included the use of a 10 wt % solution
of water in polyethelene glycno-O-200 (PEG-200), a new Surgeon Geeral approved
liquid agent simulant, XM9 Liquid Agent Detector (LAD) paper, a developmental
item designed to be worn by the individual soldier to detect liquid chemical
agents, the use of the M58 SIin Decontaminating T'raining Kit, tue use of the
M256 De)tectoz' Kit, and exploratory doctrine on the use of the Skin IKcon-
taminating Kit to decontaminate the head, neck, hair and hands. Wherever
possible, every attempt was made to give the squad leader maximum latitude
in conducting each course leg in an operationally and tactically correct
manner.c r,

4. The SPAL system, when filled with PEG-200, provides very good dispersion
and s.iimulated contamination over a large area, particularly when the SPAL is
empTqloyed in series of five or more individual launchers. hlow,,,ever, the SPAL
does not simulate a high altitude "toxic rain" attack by any stretch of the
ina•gination. The bottles explode at 10-20 meters in the air, rel-easing the
simulant cloud and a puff of smoke. The signatures of the simulant dissemina-
tion is clear aid easily recognizable to any who see it. Because of this,
the SPAL is an excellent airburst chemical artillery attack simula;tor and the
functioning of the SPAL is almost identica] to what could be expected in anairburst artillery attack. However, the SPAL does require advanced planuing

Inel 10
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TRUE COPY

ArSL-CLC-O 30 September 1977
SUBJECT: Observations on the Simulator, Projectile, Airburst, Liquid

(SPAL) Operational Feasibility Test (OFT)

and time to emplace properly. During exercises and training tests, this may
be a drawback in its use. Additionally, the SPAL emplacement is extremely
important because, as clearly demonstrated in one test, the SPAL depends
upon the wind for best dispersion. The use of the SPAL without careful
attention to wind direction and speed may result in the simulated attack
being entirely ineffective. A modified SPAL system that requires minimal
emplacement time and can be shifted to account for wind direction would be
desirtble and a distinct improvement.

5. The PEG-200 simulant appears to be a good liquid agent simulant. It
does not, in its present form, simulate a thickened agent. The PEG-200
gives an almost imnnediate reaction with the LAD paper and reacts positively
with the M8 detector paper. The major drawbacks with PEG-200 are that its
vapors do not activate the M256 Chemical Agent Detector Kit or M8 Automatic
Chemical Agent Alarm and it does not challenge the mask. There is no penalty
to an individual if he masks incorrectly or too slowly upon dissemination of
PEG-200. Perhaps mixing the PEG-200 with CS or another simulant will over-
come this deficiency. (This idea has been recently supported by the Academy
of Health Sciences.)

6. The V•T9 LAD paper, which is a developmental item early in its life cycle,
has some drawbacks which must be corrected before it will be fully useful.
The namer has an encansilat.ed dye coating on one side and an adhesive sub-
stance on the other. The dye gives an inmmediate red color change when it
comes into contact with PEG-200 and, presumably, liquid chemical agents.
The adhesive backing will not adhere to clothing due to the stiffness and
lack of flexibility of the paper. Consequently, the LAD paper must be
wrapped completely around the nrm or leg and stuck to itself to insure it
stays on the individual. The LAD paper itself is light grey in color. This
ernables the pap'er to be easily read, but also marKs the wearer by being
totally incompatible with any caoufla~ge. Bumping or scraping the paper
against a hard object can result in a red streak or spot on the paper.
Unelss the individual is familiar with the paper and the inidications it
gives, this scuffing due to mechanical action may give a false reading to
the individual. Finally, the dye used in the LAD paper has been determined
to be mutagenic and ±5,4Luires the u.,c of impermeable giowvs to handle the
paper. This will be unacceptable i.f tho item, when fielded, must be handled
only with gloves in a. field environment. Also, disposal of used LAD paper,
since it may be classified as a hazardous material, may complicate training
use to the point wbere it will not be used at all for training because of
these dr:,wbacks.

ii
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TRUE COPY

ATSL-CLC-O 30 September 1977
SUBJECT: Observations on the Simulator, Projectile, Airburst, Liquid

(SPAL) Operational Feasibility Test (OFT)

7. Miscellaneous Observations.

a. Protective overgarments. The overgarments bore up well and showed
no noticeable tears, rips, etc. The pockets on the jacket are unusable
when load-bearing equipment (LBE) is worn. Since wearing LBE is mandatory
for the combat soldier, the jacket pockets are essentially useless for
anything more than paper and pencils. One suggestion is to add cargo
packets on the sides of the overgarment trousers. They would be accessible
when wearitg LBE, would not interfere with other gear, and could readily be
used to carry NBC defense items, such as gloves, M258 kits, M13 kits, etc.

b. M58 Training Kit. Most squad members had seen the M258/M58 kits
previously, usually in their Expert Infantrymen Badge testing. However, in
many cases, individuals consistently demonstrated methods that, if used,
would result in merely spreading contamination on the skin, rather than
removing it. When proper methods were demonstrated, one or two individuals
remarked that they had noticed that before, but "the book" had said other-
wise. It is recormmended that current training manuals be reviewed to insure
that the step-by-step use of the kit is fully explained for every situation
which may be encountered.

c. Use of the M58 Training Kit. Recent field reports have indicated
problems in breaking the glass vial inside the solution #2 container of the
MS,8 mid 14258 kits. This problem also surfaced when the squad collectively
attempted to use the M58 kit for the first time. However, after using the
kit several times in a tactical environment, no further difficulties were
reported or observed in using the kit. It appears that the major problem
is that the personnel had little or no experience in using the #2 container
before. They knew how to use it, but had never actually done it before.
The solution to this problem is to ensure personnel have an opportunity to
use the kit and become familiar with it. The current allocation of the
M58 kit is one per man per training year. This allocation should bc revised
to at least four kits per man per year. This would allow one kit for
familiarization, one kit fo individual testing and two kits for use in
annual FTXs and AaTEPs for realistic NBC training.

d. Useability of the M258 Kit. In an active NBC environment, it is
conceivable that an individual may decontaminate himself several times in a
period of one or two days. As presently configured, the M258 is a one-use
kit. The current product improvement program for the M258 should address
this problem and hopefully field a reuseable or multiple use item as soon as
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SUBJECT: Observations on the Sijnulator, Projectile, Airburst, Liquid

(SPAL) Operational Feasibility Test (OFT)

possible. The idea of using a disposable pre-moistened towel seams to be a
good idea, especially if it is packaged so one individual can carry several
at one tane and it consnnes no more space or weight than the current M258 I

kit. 1

/ts/
I Incl STEVEN J. WADE
Annex A CPT, CmlC

Evaluation Officer
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ANNEX A

TEST SCENARIOS
SPAL OFT

1. 1st Day. Two legs were run on the first day. T-he first course leg began in a wooded area, and
doglegged across a brushy area to attack an "enemy held" observation post. The mission was to
take the OP. The squad was attacked with SPALs (five each) as they moved along the edge of the
forest and as they attacked the OP across an open field covered with chest-high grass. On both of
these attacks, well over 50% of the personnel hdd indications on Phe LAD paper that the simulant
had hit them. The second course leg, in the afternoon, involved moving through a forest, past a
swamp, and securing a road junction. Personnel were attacked with SPALs as they meved along a
road shoulder to avoid the swamp and as they moved beside a fence to consolidate on the
objective. In both cases, over 75% of the men were hit b) the simulant, as indicated by the LAD
paper.

2. 2d Day. Two course legs were run on the second day. The first leg ran from a wooded area,
skirted a swamp and then doglegged through a clear area to the objective of two observation
towers. The squad was attacked as they crossed the clear area just before the objective. When the
SPAL was launched, the squad had just completed masking in response to a simulated artillery
attack. Less than 50% of tihe squad was hit by the simulant during the attack. In the afternoon,
the squad conducted a tactical road march down a paved road to move forward and reinforce an
infantry company. Both sides of the road were contaminated with PEG-200 in two separate
locations approximately one hour before the squad entered the area. The squad did not notice
the contamination at all in the first area and all squad members were heavily contaminated from
approximately waist-level down. Some squad members had contamination un their shoulders and
helmets from touching contaminated vegetation and branches. The squad was completely
surprised when shown the contamination on their LAD paper. One squad member noticed and
reported contamirztlion to the squad leader while moving through tile second area of
contamination. However, the contamination was not noticed until every squad member had been
recontaminated, as revealed by the LAD paper which they wore.

3. 3d Day One leg was run on the third day. The squad moved along a woodline, across a road,
through a brushy area to a series of trenches near another woodline, which was the objective. The
first SPAL attack was initiated as the squad mloved through the brushy area. Because of a shift in
the light winds when the squad moved into the attack zone, only one man was slightly
contaminated. However, several squad members initiated decontamination automatically and had
to be stopped by the squad leader. Th , squad observed, as they approached, their objective being
contaminated by the SPAL. They assumed full protective posture and reported the
contamination when they occupied the objective. Finally; the squ,,ad was attacked by aggressors
at the objective and had to organize and counterattack over contaminated terrain while in full
protective clothing. All squad members showed signs of contamination at the conclusion of the
exercise.
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APPENDIX I

OBSERVATIONS ON DECONTAMI NATION PERFORMANCE

BY

Millard M. Mershon
Biomedical Laboratory

Chemical Systems Laboratory
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DRDAR-CLL-*1 9 December 1977

MH4ORAJNDU FOR RECORD

SUBJECT: Decontamination Performance During SPAL Operational
Feasibility Test (OFT)

1. A request for Chemical Systems Laboratory comment on proposed
usage of M258 Skin Decontamination Kits (Reference: Letter, ATSL-
CD-MSC, USAOC&S, 7 June 1977, Subject: Request for Information) was
generated in part for guidance in planning usage of M58 Skin Decon-
tamination Training Aids in subject test. Biomedical Laboratory
participation in attempts to draft a reply (Reference: Memorandum
for Record, DRDAR-CLL-*I, Pathobiology Branch, 8 July 1977, Subject:
Response to 7 June Letter From USAOC&S) led to the suggestion by
ILT Lindsey that this laboratory furnish an observer of the subject
test. This memo reports observations made during the period 12-15
September 1977 and confirmed whenever possible by review of film and
data available in December 1977.

2. On Monday, 12 September 1977, 10 combat-ready soldiers of the
82nd Airborne Division were briefed on subject test to be conducted
during the three days to follow. This briefing included display of,
discussion of, and initial practice with standard combat gear and
chemical protective materiel, including M13 Decontaminating and
Reijjipregmaring Kits and Prototype MS8 Skin Decontamination Training
Aids, hereafter called M58 kits. Each man was issued one MS8 kit
to be used after instructors received satisfactory descriptions of
intended use from each soldier.

3. Each M58 kit consists of a plastic case that contains two vinyl
chloride capsules partially filled with rubbing alcohol. Capsule I is
a cylinder with spherical ends, of 3-cm diameter and 10-cm length.
Capsule II is of similar length but is shaped as a rectangular solid
with rounded corners and 3 x 5-cm cross-section. A semicylindrical
glass ampule containing table salt floats in the alochol solution of
Capsule H. This ampulc has a spherical bulge to facilitate breaking
inside the capsule at time of use, Components of this prototype kit
differ from standard M58 and M258 in several ways. The standard
aipules are cylindrical with a circumferential score to aid breakage.
Prototype capsules are formed by fusing two symmetrical shells.
M258 capsules are blown like bottles so that one end must be sealed
with a flat lid that is cemented in place. Prototype capsules are
of, unifonr wall thickness but the blowni bottles have thicker walls at
each end. A thin steel strap with a sharp pointed (300) end is
rivetted to each prototype case cover for use in piercing capsules.
Standard M58 and M258 kits have a roofing nail point imbedded in the
plastic covers for the same purpose.
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4. Practice use of the M58 was initiated by an instructor giving a
"gas" alarm. This was followed by some fumnbling during removal of
capsules from cases and orientation of the piercing point to open
capsule I. Typical use of gauze pads wet with M58 solution was to blot
hands, face and neck. Instructors reminded the soldiers to wipe away
from the body.

5. Nine of 10 men had initial difficulty in breaking the glass ampule
of the M58 II capsule. Seven of 10 shattered the capsule without
salvaging enough content for successful decontamination. Difficulties
were of three kinds: (a) initial blows too weak, followed by a
shattering blow; (b) holding capsule in fingers which cushioned blows;
or (c) failure to select a hard corner to strike against. The following
compilation of observations and delayed recollections list the resistant
object, the number of attempts made against that object (in parentheses)
and the outcome [in brackets]:

(a) tree (3), entrenching tool (2) [capsule emptied, glass intact];

(b) entrenching tool (2) [broke both capsule and glass, lost most
of fluid];.

(c) entrenching tool (2), knee (2), entrenching tool on knee (1)
[successful];

(d) tree (6), helmet (2) [shattered capsule, glass intact];

(e) knee (3), hetnet (2), tree (2), helmet + helmet (1) [shattered
both] ;

(f) helmet (3) [successful after 2 weak blows];

(g) tree (2), entrenching tool (3), entrenching tool vs helmet (1),
[shattered both];

(h) knee (3), helnet (1) [lost 3/4 of fluid];

(i) knee (1) [lost little fluid; successful];

(j) knee (2), entrenching tool vs knee (1) [broke both, lost
fluid].

6. The results observed and comments by the men suggest that:

(a) none of the men had practiced with the M58 kit;

(b) demonstrations did not convey appropriate methods for breaking
the ampule;
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(c) neither the mechanics of striking against a corner nor
between two unyielding objects were taught;

(d) the required amount of force varied with the method and was
only learned by experience;

(c) under stress conditions the M258 I1 capsuie may be unrealiable.

7. Other observations made during the practice session include:

(a) a notation that 9 of 10 helmets went on the groind during
ma :k drill, only the helmet held between the knees with the crown
upward is likely to be free of contamination by liquid agents;

(1) one hiood was severely torn during donning. Inspection
shaoed the origin of the tear to be ,here a drawstring passe: through

l, loop directly back of the head. Thi.s loop is reinforced Only by a
dine-sized patch of tbin material, whi-le other loops are fastenled to
SCIM. SCZ±Th,. Another similar tear was observed during the first subse-
qtuet exercise; and two othie, hoods had abrasion holes later. S,.:h results
su),gcst 1 iint hooos may be unreiiab1 e.

(c) "Troopers ware confused about the proper use of M13 and 1O58
hc) WIAA.. both available. Onýe nan attributed this confusion to

SekitratiOn of training into '"sations" where each kit was demonstrated
51CI a 'tel y.

8. U.;c of N158 kits were observed in only 3 of the 7 MPAX. attacks
delivered in the 01"]'. In each case 5 SPL were airburst about 10
mcters; apart in a line upwind of the troops. Each SPA, was loaded
with a mxxture of polyethylcne glyccl 200 diluted with 101 water by

Sweight-_. This mixture is called CAST I (Chemical, Agent. Simulant:
Tr'iin.rg 2) . An ump)ire allJowed time for ma:;king; then used a horn
si•wal to "freeze" actions for inspection of contamination by the CAST 1mur~ imw reoxm,:f of ! ;,j Ai, a,'It, retec taFru ,D., "

ifrofLTrooLA paper. " ps resiiledd
ictiOn with 5,adi idua 1 use of M58 ;its to decontaminate hands, followed
by "'uddy" use of M15 ,;ute t'ial to reach wider the plurposely unsecured
hrood for decontaninai tion of the neck, cars and chin. buddy use of M113
dusting bags on. hood,, overp'.§tments and etuipi ent was the final step
inl d-cDit.mijtiun, ;)xscarded MW8 kit m.atcrials were collected for
later study arid PAStes were made on soldier use of the vAtcrials.

9 Tih Jirfnt SPA, atlack, designated Trial 1 , Attack 1, occurred late
in the -miornhilj o" 13 September while troopers were dispersed inside
' tixljly wooded artea o0 tall trees and spa'se undergrowth. The hulmets
of four ,ne; vnc,, inoderately specklal wit) simulajLt. One man later
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reported that he- felt droplets against his face before he could mask.
Another maan masked rapidly; then turned towaid the SPAL line in time to
receive tnumerous droplets on the lenses of his mask.

10. Performance with M58 capsules was noticeably improved as compared
with practice results on the previous day. Only 3 of 10 seldiers failed
to break tie glass ampule, vs 7 of 10 failures on the practice trial.
However, 3 of the soldiers damaged their capsules and lost much of 'the
M258 11 solution after breaking the ampules. These 10 men rqeorted
use of 13 different methods and a total of 21 different attempts to
break the ampules in this exercise. However, this represents improve-
mert over use of 21 different methods and 45 separate attempts to break
ampules reported during the practice exercise.

11. The second decontamination exercise followed Trial 2, Attack 1.
This attick occurrecl late in the afternoon of 13 September, as: the
soldiers formed a long line along a road ditch with negligible cover.
6Obsfervers noticed the impact of simulant droplets on tht•eir faces.
Similarly), 4 of the 10 soldiers reported facial impact of droplets.
These mel had simulant speckling on their helmets and overgarments,
but not on their hoods;. At least one of the other soldiers nad learned
to turn away from Jtie sound of the SPAL, thereLy preventing facial
exposure. There was no way to observe possible contamination of hair,
neck and ears or webbing of the mask in these men; therefore, it i.s
rnot clear whether simlanP droplets struck before or after removal of
the helmet. It is apparent that 4 men experienced facial contamination
before ti.ey could unpack the maisk and place it on the face I'; follows
that the effect of masking under these conditions iru to trap simulant
within the airspace and under the peripheral seal of the maask. SJnilar'y,
Sdeployment of tlhe hood served to trap any siniolant th at may have
struck eos.where on the head or neck. The absence ol cn'flLa-,iuation
on the outside of hoods suggests that any droplets not collectcd on
the helmet were covered by the hood. Hazirds from both l iquid and
vapor would be increased if toxic apents were present.

12. Additional improvement in Lse of M58 11 capsule.s was noted in
this second decontamination exercise. A1U ampules were fractured but
only one capsule was shattered by excessive force (between a fist and
the entrenching tool). Only one mawn reported need fox a second attempt
to break the ampule.

13. The third decontamination exercise occurred after OFT T-rial 3,
Attack 1. This SPA1 attack took place in an open field en Wednesday
m.1orning 14 Septiember. Only 2 men received slight pr-sitive LAD
indications on the helmet and some were not hit at all. IDecontaui-nation
perfoTrac,:e was less desirable than on the previous occasion. One
soldier broke only the small tip of the ampule arid two others shattereC
the capsule, losing most of tihe fluid. Two other soldiers apparently
salvaged most of their fluid, although recovered capsules were !,rcken
at one end, rather tiIan showing signs of being pierced. Five of the
i0 men required 2 attempts to break the glass in this trial.
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1I. Th'e final decontamination exercise was asscciated with Trial 5 on
15 September. Recovery of used kit materials was not possible after
this exercise because it involved an aggressor attack during decon-
tamination. This was a sm-nall-arms-fire aggressor attack; not a SPAL
or &tillery attack. The following observations reflect differences of
dckcontarination rates. They may suggest differing responses of the
soldiers to instructions stating that decontamination is optional if
LAO paper Ls negati,.e. However, the following hAD observations only
reflect helmet exposures:

#1 LAD +; kit deployed but not in use at attack. Capsules and

gauze staffed into case b',foro responding to attack.

#2 LD q; N158 use completed, using M15 on buddy at attack.

#3 A r; M58 being used on neck by buddy at attack.

#4 LAD 4; using 1458 1, dropped all material, at attack.

#5 LAD +; sharing MS8 kit with #3 and #4 at attack.

#6 LAD -; no decontamination.

#7 LAD +; performing decontamination of buddy.

#8 LAD -, had finished use of both M58 I and M58 7T; Ead gloves
back on at attack.

#9 LAD +; finished with 1158 I on hands and neck at attack; put on
gloves; did not use MS8 II after attack.

#10 LAD +; had pierced M1S8 I; dropped at attack.

15. The above oral reports obtained at the end of the exercise show
only one instance of salvage (for future use) of V158 components. They
reveal the discovery by one fire team (013, 4 and 5) that three men can
share on M58 kit if only the bands and nack are to be decontaminated.
Other notations made at this time show that two men were unwisely using
the M13 kit with bare hands on men with LAD + indications of contamina.-
tion. The undesirable tendency of M13 powder to leave highly visible
white markings was also observed .

16. Tabulation of riatheods used 'to break the M58 ampule show only 2
of 10 men who continued use of the method found successful during their
practice run. One man used. his entrenching tool as an anvil; the other
mlan used his helmet the same way. These were the most popular methods,
each being used in 1.B of 40 instances. Trees were next most popular,
with 8 of 40 uses. Knees were used only during the practice session,
although half of the men used their knees then. One man regularly
broke awipules between the clip and receiver of his rifle.
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Some men held the capsxilc in their fingers; others cupped them so that the heel
of the hanu was behind the capsule at impact. Two soldiers smashed the ampule
between their rifle butts and a tree. Another used his entrenching tool as a
hammer. The soldier who carried the detector kit used that as an anvil but he
apparently gripped the capsule in his hand to strike the end of the capsule,
breaking only the tip of the ampule. Most of the men ised a different method
in each consecutive attempt. None demonstrated any evidence that they had been
trained to break anpules by a specified method. Nine of 10 ;oldiers attempted
to pierce capsule I at the end where a 5-nmt-dianeter patch was placed over the
filling hole. They apparently perceived this as a target which they attempted
to pierce and usually did. linbroken specimens of capsule II usually are pierced
on the flattened surface adjacent to the target spot.

17. Oinservations of cleansing procedures suggest that (a) coverage was neither
systematic nor thorough; (h) cleansing under the hood was erratic and l imited
to the back of the neck in most cases; (c) training with the >M13 kit leads men
to Hlot with the M58 kit; (d) the men had little appreciation of the possihility
of recontamination (for instance, men decontaminating the neck of a buddy coild
easily pick tap contamination from the hood on their own hands, which wore not
recleaned). Observations (a), (b), and (c) reveal that these troops havc no
concept of the adhesiveness of thickened CD, nor of the laboratory experience
that repeated and finn rubbing with coarse gauze is required to remove
tilickened (D. Neither do they appear to understand that M255 solutions do not
dissolve the thickener so that si.nple contact witJ- the agenr does not result

in decontamination; agent must be physically removed.

I1:. Sveral interesting observations were made by the suiaad memnhers dulring a
debriefing exercise on the afternoon of 15 September. Some conmments involved
training: (a) confusion exists about when or how to use the scraper; (b) M13
(blot and remove) directions are confused with N158 (wipe away froim the body)
directions. A poll revealed that S of 10 men blotted with M58 solutions; 2 of
1,) said they (lid some of each. (c) Confusion exists on when to (decontaminate orInot to do 4o with various situations, amounts of exnosure, attack cond itiorIS,
opeu v; closed overgarmuents, cold- vs hot-weather exposures, etc. (d) A need
lor trainin- beyond infantry basic experience was expressed, together with
criticism of the present methods of demonstration at separate stations and (ej
training to turn away from the wind or explosion was reconirended.

19. Squad members had comments dn'inm' the debriefing on decont a1i:,t ion
methodls, as follows: (a) methods should be revised to allow for inability to
see, except at arm's length, through "2-17 mask leases; (b) it is easier to sq(ir
solutions onto hamds than to wet gauze first; (c) an aerosol or squeczable
container would be appreciated; and (d) decontwiihiation beneath the !ioodl is
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necessary (if the hood is Unsecured) because it tends to ride up and expose
the hairline. Seven of 10 squad members said that decontamination Under thle
hood is worthwhile.

20. Protective eqaiiiment received the following conrienits during tile debrief-
ing: (a) the nverganiient should have a collar to provide head protect~ion when
one turns away from the exposure source; (h) gloves- are di fficult to dIon and
Should have Velcro strips or zippers; (c) hoods tend to hang up; therefore
should have Velcro or zippers; (d) overgarments -hould have more pockets for
stowage of decontamin~ant riat-erial, preferably on the sides of the nants; (e)
tucked nose cups in the '117 mask produce fogged lenses and occur too frequeontly,
(f) the point man should have a detector or extra LAD) paper.

2]. Potential improvements i~n training, doctrine and protective equipment
are suggpested by analysis of results sunmmarized belowi. A facial exposure
wais reported by one of 3 or 4 men at the edge of cover oil the morning of
13 September. That afternoon 4 or 5 men with IA) + helmets were aware
of droplets on the face. Two more men reported facial exposures durinp
hu -last attack on the same date. Such reports do not inicluide insensihle

expoostres to fine droplets or contamination of hdir and mask or hood
siirfoces that become occluded b-v the hood. In t1,e cases observcd eaqch wnn
would have received a simulated lethal (lose as drops on shin, whlich were
thon occluded, eniclosed by tho M1l7 mask. The use observe-d of thec hood
tends to preclude any attempt to remove the mask for facial decontami ination,
even, if agent droplets arc felt at impact. Sk1in w*ovnxsm!,.ht improve
thle pr-ognosis if a suitable detoxifying reag'ent is incorporated as in M5
ointmnent for protection against mustard or V agents. Hlowevrer, skin
)rophvlaxis is not designed to protect hair that collects ý'Agent while thle helmet
is off.

* 22. The learning point set forth by the facila exnosures oh erved is that the
head and ne0Ck TIuSt be compleltely protected before ag'ient cont: 'ninit ion occ-urs.

hbis exercise reinforces the idea that combat troops exposed Co cheiciical,
rocket, artillery or mine attacks cam ill afford to remove their helnects or tal~e

tim. ect on mdeatiks of poetilenefits of the Mfl.58 Skinl Pecontaminat ioil

Kit and increasedi emphasis on p)hysical protect ion- apuear to lie Ind icated 1w
the above results. Unless available shlcter permiits the soldier to take
iiiiiiediate cover without masking, about all that thle '12S8 kit call provide un11der
tile conditions observed is capahil ity' to decontaminate the hands. If rhe
overs~anaent is not worn it may have value for decontarniiiiat ion (it other exposod
skini such as areas or skini exposed by tears in the mdrgniu
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24. Although different results are likely with standard M58 or M258
capsules, a question is raised about a possible requirement to replace
the existing hardware with items that do not require exceptional skill
by novices. Meanwhile, human factor studies to determine the most
foolproff use of the existing kit are clearly indicated. Likewise, it
is obvious that training should include practice with M58 Skin Decon-
tamination Training Aid Kits under simulated combat conditions, if
possible. Ideally, traini~ng should include use of a stimulant that will
reveal poor cleansing,, as demonstrated by residues of food color,
riot-control agent sensations, or other indications that will reveal
poor protection and reinforce proper responses.

25. Several options are ava30.lable for prevention of facial exposures
and agent occlusion in the event of surprise chemical attack. These
include: (a) constant wearing )f full protection unless inder cover;
(b') wearing full protection in shifts to acclimate all tropps and
maintain some in full protection; (c) development of iterim protection
such as goggles and mosquito netting to catch agent droplets without
imposing an appreciable heat load; (d) attachment of a face shield and
neck protection on combat helmets to parallel protection developed for
firemen by Natick Laboratories (Reference: DARCOM News, Vol. 6,
No. 1, page 5); (e) development of an instantly deployable, helmet-
mounted cape with tenporary masking to provide cover and respiratory
protection until full protection can be used (Reference: DF, SAREA-
BL-C, Bio);iedical Laboratory, 9 May 1975, Subject: Proposal for ILIR
Program), or (f) development of tiupermenable cooled uniforms (as unrder
investigation at Natick Laboratories and in foreign countries).

26. Portions of the exercises dascribed were observed by Major Percy
3. Dunagin, Jr., -or by Mr. Floyd B. Brinkley, and their conuients are
incorporated in the above observations of the OnT.

MIL1,ARD M. MERSHION
Patihobi ology Branch
xpeririental Medicine Division

Biomedica.l Laboratory
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ESTIMATE OF SPAL RELIABILITY IN OT

BY

John Dickie, III
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1. Introduction

a. The TDLR for the Phase I Training Systam for Chemical Defense
stipulates that, "The munition (filled) shall have a reliability of 0.8C
minimum, where reliability is defined as the probability that the simulant
agent container will launch on command and burst at a height between 6
and 25 meters, when emplaced to launch vertically at +50. Since the
,wnition is a completely expendable item, availability arid maintainability
are not issues." The Phase I TDLR was prepared with the US SPAL system,
viz. UK SPAL hardware and US CASTl, in view.

b. An estimate of SPAL reliability in the SPAL OFT is given here.
SPAL reliability in the TECOL PT and CSL tests is reported elsewhere.*

2. Procedures and Results

a. Data sources used in preparing the reliability estimate were:

(1) SPA, Kirdware, recovered following each SPPL attat.K.

(2) Long range and close up color motion pictures taken during the
OFT. The long range camera with zoom lens was located at the exercise or
trial control point, usually several hundred meters from the SPAL attacks.
During the SPAL attacks, a r-lose up camera ,;as operated from ".he control
vehicle, usually about WO met-ers from the point of attack. Both cameras;

_were operated at 24 frames per second.
eb. Fio e trial exercises were conducted i. the SPAL OFf. In fou-" of

these trials, a total of seven SPAL attacks were dctliveredd Five SPAL O I oc

used in each attack, for a total of 35 SPAL.

c. There was one SPAL misfire. i.e., failure of the bottle to launch
and burst, and it occurred in Trial 2, Attack 1 (T2, Al). Subsequently,
this SPAL was returned to bldg E3580, set up and fired. The bottle launched

'1_A Tigr& g Brancb Report •N. QAC-R S&R 77-13, November 1977, Reliability

Ass' s-sent for SPAL.
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and airburst at about 10 meters. In the OFT the misfire was probably caused
by faulti hookup wiring. All other SPAL bottles (34) launched as evidenced
by iTnspection of the launch tubes, all of which were re-6-ve- empty following

each attack.

d. The bottle hardware fragments recovered after each attack arc
noted in Table 1. Each major bottle fragment was identifiable by a Projector
Asfably Inventory Control Number (PA ICN) which had been marked on the
bottom and near the neck of each bottle prior to use in the OFT. No intact
bottles-we6re recovered. Recovery of an identifiable bottle fragment is
conclusive evidence that the bottle burst. As evidenced by recovered frag.-
ments, at least 22 of 34 bottles burst,

e. The film records were used to estimate heights of burst and for
additional evidence that bursts had occurred. In terms of utility for
this puprose, the films fall into four major classes:

(1) Class A: The field of view includes all five SPAL, with all
events from launch to airburst clearly visible.

(2) Class B: The field of view includes all five SPAL, hoever,
the record does not begin until after launch has occurred and all airbursts
are not clearly visible.

(3) Class• C: The field of view includes the launch to airburst
,-events ... .of only 1J,. howcecr, as the film proc-eds the cloud or signature
from the remaining SPAL bottle drifts into the field of view. This
signature is confirmation of burst, Its position relative to the ground
and to other signature enables one to estimate the original height of burst.

(4) Class D: The film record contains launch to burst information
for fewer than 4 SPAL, or no information.

f. A sumnary of film analyses is given in Table 2. Tn this analysis
the SPAL are nurfbered 1 through 5 from. left to right in the particular record.
At least one satisfactory film record (Class A, B, or C) was found for each
SPAL attack. Nu .a.lures to bu-st were hbsenred. Without resorting t-
complicated geometric plots, the film records cannot be used to obtain precise
estiemates of height of burst (HOB) for individual SPAL bottles. However,
since the required I1iB rauge is relatively broad, viz. 6 to 25 meters,
classification of heights as too low, too high, or satisfactory by visual
inispection using within field of view references such as the 10 meter distance
between SPAS launch t-bes is reasoned to be a satisfactory procedure. There
was a gooddeal of variation in HOB in the OFF', but no observed burst was
judged to be significantly higher than 25 meters. There were three definitely
low bursts, and a few maore judged to be boardering on low. Low bursts
probably 2esuited from restrainied bottle flight caused by failffe of the

A
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TABLE I j

SPAL OFT Hardware Recovery

Trial/Attack PA ICN Used Bottle ICN Recovcred

TI, Al 112 to 116 112,114,116
T1, A2 117 to 121 117,119,121
T2, Al 122 to 126 126 (misfire, 122, 123,

124,125
T2, A2 127 to 131 127,128,130
T3, Al 132 to 136 132,134,'35
T5, Al 137 to 141 137,138,141
T5,A2 142, 144 to 147  142;144,145

TOTAL Bottles Recovered: 22 of 34

TABLE 2J

Results of SPAL CFT Film Analysis

Trial/Attack Long Range Close Up

Ti, Al A, No. 5 burst on ground, r 4/5 D
T1,A2 D A, r 5/5
T2, Al A, No. 1 misfirt, r = 4/S D
T2,A2 C, r=551S D
T3, A1 B, No. 3 burst low in brush., r 4/5 D
T5,A1 B,r=5/5 D

T5, A2 C, No. 2 burst low in brush, r 4/5 A, No. 2 burst low
in brush, r=

4/S

Notes: 1. A, B, C, or D denotes film class; see para 2e.
2. r denotes point reliability.
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Actuator lead wires to separate from the botCle and from the firing line.
But, inefficient data was collected during the OFT to confirm this theory.
This problem had been observed in previous CSL SPAL tests. Since the SJ'AL
OFT the hookup procedure, as givcn in the US Operator's Manual, has been
modified to reduce the likelihood of occurrence.

g. Even with HOB variation there was no adverse effect on SPAL
performance in terms of downwind area coverage, a., evidenced by the attack
plots of what were judged to be highly successful direct SPAL attacks,
viz. the four attacks in Trials 1 and 2, which were delivered under favor-
able, steady (predictable) winds. In these attacks 9 or 10 of the 10
trainees received agent contamination, at distances from 35 to 100 meters
from the launch line, over areas as broad as 50 meters.

h. The point estimate of SPAL reliability for the entire OFT is 0.89.
The point estimates of SPAL reliability in 4 of the 7 attacks are 0.8
(1 failure in each) and 1.0 (0 failures) in the remaining 3 attacks.

Its/
JOHN DICKIE III

Chemical Engineer
Applications Branch
Munitions Division
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